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PEEFACE. 


I'he design of the present work is to give an account 
of the organic diseases of the kidney, and of those 
diseases and disorders of which the chief characteristic is 
some alteration of the urine. 

The work naturally falls into three parts. 

The first part — which may be regarded as introductory 
to the other two — is devoted to the physical and chemical 
propei’ties of the urine, and to the various alterations 
which it undergoes under different circumstances of 
health and disease, in so far — and only in so far — as 
they seem to have a practical bearing. The methods of 
examining the urine for clinical purposes are explained ; 
and the significance of the diverse changes experienced 
by it pointed out. The naked-eye and microscopical 
appearances of urinary deposits are described and figured, 
together with those of tlie extraneous matters which 
accidentally find their way into the- urine. 

Of the vast aixay of researches on the composition of 
the urine, and the rate of excretion of its sejfCral ingi’e- 
dients, accumulated in recent times, it has* been found 
impracticable to give even an abstract, without greatly 
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exceeding the Hunts of practical utility. It has skeined 
to the author more convenient to consign these purely 
(diemical and physiological materials to separate treatises, 
in the manner adoptjil by Neubauer and Vogel and Dr. 
Parkes, — at h.'ast p?bvisionally, that is, until such time 
as they can be shown to possess some clinical value. 
Further, these subjects are treated so ampl}’^ iirtlie works 
(iji addition to those of the autliors just mentioned) of 
Deale, Thudichum, and Hassall, that the omission of 
them lias caused the autlior little regret. It is hoped, 
however, that nothing has been omitted a laiowledge of 
which possesses any interest for the actual practice of 
medicine. 

The second part treats of a group of affections which 
may be designated brieffj^ as urinary diseases,” viz. 
diabetes insii)idus, diabetes mellitus, gravel and calculus, 
and chylous urine. In his description of these diseases 
(with the excei)tion of gravel and calculus), the author 
has endeavoured to present an analysis of all the facts 
hitherto published in relation to Iheiu, together with 
those which have fallen u^ider his own notice. In the 
chapter on gravel and calculus, prominence has been 
giieii to the medical treatment, and especially to the 
author’s own researches in this direction. 

The organic diseases of the kidney form the subject of 
the third a^d largest part of tlie work. The most im- 
portant of Idiese — Bright’s disease and its allies — are 
treated with a fulness commensurate with their gravity 
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nad *frequency, and mainl}^ from a clinical, point of 
view. 

TJic less frequent affections of the kidnej" — lijdrone- 
pljrosis, cystic degeneration, cancer, tubercle, parasites, 
jjialpositions and rnallbrmations — are treated analytically, 
and at considerable length. The extreme i)overty of the 
existing English systematic works on these subjects 
seemed to demand this compensation. 

The author has not neglected any source of informa- 
tion within his reach. He is especially indebted to the? 
works of Front, Fright, Christison, Frerichs, eJoliiison, 
l)i(*kinson and Fasham, and to the more comprehensive 
treatises of Fayer, Jiosenstein, and dulius Vogel. A 
lai'g(‘ quantity of material has also been collected from 
various English and Continental serials, and es2)ecially 
from the valuable issues of the London l^ithological 
Society. Finally, the author is under a special debt of 
gratitude to his friend Mr. Thomas Windsor, whose 
labours, in connection with the library of the Manchester 
iledical Societ}", have alone rendered it possible to write 
the present work in this city. 

To j)i’cvcnt the multiplication of foot-notes, the prin- 
cipal references have been placed at the heads of the 
several chai)ters. 

The changes introduced into the present edition in- 
clude an account of Russell and West’s ^nnethod of 
estimating urea in urine, of Dr. Lewis’s-* discovery of 
the filaria sanguinis hominis and its connection with 
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chylous urine. The author’s new method of estimating 
albumen in uidne is described at p. 169. A brief notice 
. .is« givep of the' discussion raised by the paper of Sir 
William Gull and Dr. Sutton on arierio-capillary 
fibrosis itr its bearing on the pathology of gi'anular 
kidneys, and of Dr. Dickinson’s researches on the 
morbid anatomy of diabetes. Section I. of chap. iv. is 
witlidrawn, for reasons stated in a foot-note on p. 114. 
All tlie articles have been carefully revised; but only 
such alterations have been made as were deemed calcu- 
lated to enhance the practical value of the work. 

MANCIlR.sTl‘:it, 89, MOfiLEY Sthket, 

Jam, 1876. 
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CHAPTER I. 

INTRODUCTORY. 

— » — 

I— SUMMARY OF THE PROI'EETIES AND COMPOSITION OP 
THE URINE: ITS PHYSIOLOGICAL AND PATHOLOGICAL 
*YARIATIONS., 

H ealthy urine is a clear,*watcry, amber-coloured, saline 
solution, generally acid, with a specific gravity of about 
1020. It contains a large quantity of urea; and smmler quan- 
tities of uric acid, hippuric add, creatine, &ud ermtinine. In 
addition to these, which are its characteristic constitaents, the 
urine contains certain saline substances, namely, chlorides, 
phosphates, and sulphates, of which the bases are soda, potash. 
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lime, and magnesia; also minute quantities of oxalic and lacUc 
acids, ammonia, pigmenl, and other substances which are classed 
under the head of extractive matters. 

All these substances pre-exist in the blood, and are simply 
separated therefrom by tlie secerning action of the kidneys. 

The average proportions of the chief constituents of the 
urine may be judged of by the following table, which has been 
constructed from a large iiiiinbcr of the best analyses : — 


Water . . ' 954*81 

Solid matters . . . . . . . 45*19 


Urea . 
Uric acid 


Extractives 


o? 





'Clilorine . 
Sulidmric acid 
Pliosjdioric acid . 
/Potash . , . 

Soda . 

Lime . 
Magnesia . 


Creatine, creatinine 
Ammonia, liip 2 >uric acid 
Xantliine, h 3 ^poxantliino 
Sarcinc, pigment, unoxidised 
I .sulphur and phosplioriis, mu- 
^ cus, &c., &c. . . . ^ 


21*57 

0*30 


6*53 


4*57 

1*31 

2*09 

1*40 

7-19 

0-11 

0*12 


The composition and physical properties of the urine may 
undergo alterations from pliysiologiml and from iiatlwhgkal 
causes. 

Physiologimi alterations . — ^The physical properties of the 
urine, and the relative proportion of its ingredients, vary greatly 
under the different conditions of healthy existence. Exercise, 
rest, the quantity and quality of the food and drink, digestion, 
fasting, sleep, the quantity of the cutaneous transpiration, 
atmospheric states, &c., I'eact on the urine ; and are, so to 
speak, reflected in its composition. 

Some of <the urinary constituents are derived, wholly or in 
part, directly from the food. This- is especially the case with 
the saline or mineral matters, and the water. When the diet 
is especially rich, or especially poor, in any of these, their 
relative proportions in tlie urine rise or fall correspondingly. 
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Again, certain constituents (especially water) have other 
ways of passing out of the body than the kidneys, namely, by 
the skin, the lungs, the intestines ; and if these show any 
unusual activity the composition of' ihe urine is necessarily 
affected. The greatest constancy of proportion is exhibited 
by the organic (nitrogenised) constituents— urea and uric acid, 
&c. — whicli are derived from the disintegration of the tissues ; 
but even these oscillate not a little witli the quantity and 
quality of the food, and with exercise or rest of the body. 
The reaction, which ijifluenccs so importantly the physical 
pro].>Qrties of the urine, and its capacity for holding in solution 
certain ingredients which otherwise tend to be ])i’ccipitatcd, 
is greatly affected by the digestion of food, and may be 
changed thereby from acid to alkaline during several hours in 
the day. 

Faihological alferafimis may be distinguished into gnmal 
and .sfeciaL It is desirable to ijidicate these separately;, 
though practically they frequently merge into each other. 

General pathological alterations are those which depend on/ 
some general bodily disorder, such as fever, rai)id waste of the 
tissues, ana3mia> &c. Alterations of this class, although, of 
great interest for the elucidation of general pathological dodr 
trines, have very little symptomatic value ; and it has not been 
shoAvn that a particular knowledge of them in an individual 
case of disease, is capable of furnishing any information on 
diagnosis, prognosis, or treatment, which may not be obtained 
more 'easily and accurately by other means, namely, by physical’ 
examination of the organs, temperaturc-raeasurements, weigh- 
ing the patient, &c. 

Special pathological changes arc : — {a) those in whicli some 
new and unnatural ingredient is mixed with the urine— suCh 
as albumen, sugar, fat, cystine, blood, pus, fibrinc, epithelial 
cells, spermatozoa, &c. ; {h) those in-which some constituent is 
present in such unnatural proportion that the circumstance 
forms a leading feature of some particular disease — as the 
excessive quantity of water in diabetes, the excessive diminu- 
tion of urea in Bright's disease, &c. ; (^;) those in which some 
constituent is in an unnatural physical condition — thereby 
producing or indicating a particular morbid state— as in the 
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occurrence of uric acid, oxalate of lime, and earthy phosphates 
as urinary deposits or calculous concretions. 

In the present woi’k, physiological and general pathological 
changes of the urine are only considered in so far as they 
possess some practical interest. The special pathological 
changes, on the other hand, are considered at length. 


IL-METHODS OF EXAMINING THE URINE—APrARATUS 
REQUIKED. 

An examination or analysis of the urine for clinical purposes 
is much more restricted in its objects than one which is 
designed for^ original investigations. 

The objefct of the former is to ascertain those points, a 
knowledge of which, in a particular case, is found from pre- 
vious experience to throw a light on the nature, course, 
diagnosis, prognosis, or treatment of the disease. The object 
of the latter is to obtain new and additional indications in the 
same directions; it embraces every conceivable information, 
and is consequently indefinitely elaborate. 

The subjoined scheme is of the former kind, and is suffi- 
ciently simple to be within reach of every practitioner. It 
requires only an elementary knowledge of chemistry, and 
answers nearly all the requirements of actual practice. 

The points requiring to be noted in an examination of the 
urine are — 

1. The general appearance and colour; clearness or tur- 

bidity ; presence or absence of deposit, and of extra- 
neous impurities. 

2. Odour. 

3. Eeaction. 

4. Specific gravity. 

5. Presence or absence of albumen; if present, an ap- 

proximative estimate of its quantity. 

6. Pres, once or absence of sugar : if present, an estimate 

of its quantity. • 

7. An estimate of the total quantity of urine in twenty- 

four hours. 
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If there be a deposit, it is necessary to note — 

8. Its aggregation and colour : whether it be amorphous 

or ciystalline, light or heavy; the manner of its 
subsidence or precipitation. 

9. Its solubility or insolubility by heat; solubility in 

nitric acid, in acetic acid, in liquor potassm ; insolu- 
bility in both acids and alkalies. 

1 0. By the microscope : — absence or presence of crystals, 
their appearance and fonn ; of epithelial cells — 
renal or extra-renal ; of blood disks ; pus globules 
spermatozoa ; fibrinous cylinders ; confervoid vegeta- 
tions, &c. 



Ficf. 1. Apparatus for A. Urino-Rlass— depth, 5} inches ; diameter, U 

inch. B. Urinomoter. C. Burette, grjwliuitfil in grains. B. 200 grain iiicaMiiv. 
E. Stand of urlne-tcsts. 

* The apparatus required consists of — 

1. Three or four urine-glasses. Fig. 1, A. 

2. Litmus paper. 

3. Urinometer. B. 

4. Half-a-dozen test-tubes. 
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5. Spirit-lamp, 

6. Nitric acid, 

7. Acetic acid. 

8. Liquor potassm. 

9. Liq. Ammon, fort. 

10. Drop-tubes and stirring rods. 

1^/11. Prepared copper solution. 

% 12. Graduated burette. C. 

13. Two hundred-erain measure. D. 

14. Six-ounce gi’aduated measure. 

115. Small flask. 

These may be conveniently arranged together for use on a 
circular stand of two tiers>‘ as represented at E.* 

A microscope is, of course, essentially necessary. It should 
be provided with a first-class i-inch object-glass, and an eye- 
piece to magnify not less than 240 diameters. 

III.— EXT11ANE()U8 MATTERS IN URINE. 

It is important that the student should be familiar with 
the appearance of certain extraneous matters which are apt 
to find their way into the urine after emission, and to be mis- 
taken for urinary deposits. 

Cofioa fibres (sm Fig. 2, have a flat limp appearance, arc 
often folded ' on themselves, usually with a darker-looking 
medullary part; sometimes they present the appearance of 
naiTOW glassy cylinders. They vary in breadth from to 
Tiyoo inch. Fkix fibres {b) are jointed at intervals, and 
have a round, solid ap})carance. Their broken ends arc usually 
tom into a brush of fibrillse. When sharply bent they ])reak 
with a “ green-stick ” fracture. Woollen hairs (c) present the 
appearance of hard cylinders, with fine transverse markings 
and slight serrations along their margins. From their elon- 
gated form and somcwliat similar diameters these three objects 
are liable to be mistaken for casts of the uriniferous tubes. 

* This stand was constructed for me by Mr, Payne, of the firm of Motters- 
head and Co., Market Place, Manchester, from wliom similar ones may bo 
obtained, completely furnished, for the price of £2 2«. With the stand is 
supplied a printed card, containing directions for urine-testing. 
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The latter, however, are distinguished by their softer aspect 
and less defined outline, and they are never fibrillatcd ab their 
extremities. 



Fro. 2.- Extmneous inatt<M’s foniid in iirino. a.. Cotton fll>rcs. h. Flax fibres. 
c. Hairs, d. Air 1>ubbJ(;.s. e. Oil /. Wlieat Rtarrli. p. I'otato stan-.h. 

h. Rico^gtanrh ffi’annles. Hi. Vegetable tissue. Tc. ATiisculsr fibres. 1. Feathers. 

A few air-bubbles {d) are generally retained beneath the 
covering-glass of the microscopic slide, and are apt to puzzle 
students. If small, they are spherical ; if large, irregularly 
flattened. They arc identified by their strong refraction* . 
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deeply-coloured thick borders and clear centres. Oil-globules 
{e) are. sometimes present in urine as a morbid product, in 
which case thej^ arc always very minute. More often they 
occur as accidental impurities : they may l)c derived from the 
use of an oiled catheter ; from milk, butter, broths, and other 
articles of Ibod ; from oily substances previously contained in 
the insufficiently cleansed bottle in which the urine has been 
conveyed for examination. Oil-globules have a less strongly 
marked outline than air-bubbles ; they appear flatter, and have 
generally a distinctly yellowish tint. 

From the npiila may be introduced portions of bread, meat, 
fresh vegetables, as well as the epithelial tUhm of the oral 
cavity and air passages. Sktreh granuUs find their waj into 
the urine from certain articles of food, or the use of tooth 
and cosmetic powders. Wheat and potato starch granules 
are recognised by their concentric lines and hilus {f (j). Rice 
granules are very minute cubical bodies {h). If the granules 
are ruptured by the operations of cookery (as in bread, pud- 
dings, gruel, &c.), they can no longer be identified by their 
forms, but a drop of iodine- water insinuated beneath the* cover- 
ing glass instantly strikes a deep blue colour with them. 
FcBcal mutfors may mingle with the urine by inadvertence, or 
they may find their way into the bladder through a fistulous 
communication mth the intestines. Their presence is recog- 
nised by the food-remnants which they contain. At {i) and (i) 
are represented vegetable tissues and muscular fibres which 
were detected in the urine of a patient whom I saw with 
Mr. Jameson of Hey wood. The urine was not sensibly fecal 
to the smell ; but the discovery of these structures in it 
proved decisively the existence of a naiTow communication 
beiween the bowels and the urinary tract, and threw a strong 
light on an otherwise very obscure case. Particles of soot arid 
sandf and other matters which may be designated as dirt, are 
of frequent occurrence. They are dark shapeless masses of 
various sizeg, and all dissimilar. Any object of undefined 
shape, of which there are none similar to itself in the field, 
may almost ifith certainty be set down as dirt. 
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IV.— CHANGES IN THE HEINE ON KEEPING. 

The changes 'which tahc }»lace in urine after emission arc a 
frequent source of misappreliension. Taking the reaction of 
the urine as a guide, these changes may be said to take place 
in two opposite directions, namely, towards excessive acidity 
on the one hand, and towards alkalescence on the other. 

1. It has been found that healthy urine, 'when exposed to 
the air, undergoes a regular scries of spontaneous changes, to 
which Scherer** gave the name of arid winari/ fermoniaiion. 
Tlie main feature of this process is a progressive increase of 
the acid reaction. As a consequence of tliis, there usually 
occurs, first, a precipitation of the amorphous urates, then of 
uric acid, and often of oxalate of lime. Freciucntly, likewise, 
confervoid vegetations, either the mould or sugar fungus, make 
their appearance. The acidity goes on steadily increasing for 
some four or five days, sometimes for a week or ten days, and 
afterwards begins to decline, as the urine ])asses into a state of 
putrefiiction. It then becomes oj)aque from the development 
of myriads of minute linear particles (vibrios) ; the odour and 
reaction of ammonia, together with an otfensive effiuvium of 
putrescence, become perceptible. The amorphous urate deposit 
will now be found changed into dark round masses of urate 
of ammonia ; uric acid crystals give place to bright prisms of 
triple phosphate, and an abundant sediment of amorphous 
phosphate of lime sinks to the bottom of the vessel. The con- 
fervoid vegetations cease to ginw with the change of reaction ; 
and finally perish as the secretion becomes fairly putrid. 

But matters do not always pass thus. Urines of low specific 
gravity, or of low acidit}^, cither do not pass through this (;yclo 
of changes at all, or do so in a very imperfect manner. T^eir 
acidity undergoes no appreciable incrcaBC ; and in a day or 
two, or even in a few hours, tljey become ammoniacal. 

The increased acidity which occurs in the progress of the 
acid urinary fermentation depends cliiefly on the generation 
of lactic *acid, partly also on the production of acetic acid. 
Scherer believes that the mucus of the bladder aeffe as a ferment 
on the urinary pigment, and transforms it into lactic acid. 

* Annalen d. Chemie und Pliann., Band 42, p. in. 
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Like other femientive processes, this one is impeded or arrested 
by alcohol and by boiling ; also by removing the ferment (the 
vesical mucus) by filtration. 

2. The changes which take place in an opposite direction, 
that is, towards alkalescence, are much more prone to mislead 
than those just described. The transformation of urea into 
carbonate of ammonia Reaction) is a frequent source of 
confusion in the examination of the urine. This transforma- 
tion is brought about with great rapidity by contact with 
any decomposing organic matter, especially by the contact 
of decomposed urine. The physical and chemical characters 
of the secretion are then so altered, that it is unfit for 
clinical examination, and should invariably be rejected, except 
in cases where the transformation takes place within the uri- 
nary passages and a more natural specimen is therefore not 
procurable. 

In consequence of these changes it is desirable to examine 
the urine within a few hours of the time of emission. Certain 
organic deposits are liable to be greatly altered, or altogether 
’destroyed, by an exposure of twelve or twenty-four hours, oven 
when the more obvious characters of the secretion have not 
undergone a perceptible change. Blood corpuscles, renal epi- 
thelium, renal casts, are very rapidly disintegrated, especially 
if the urine be of low specific gravity. On the oilier hand, 
pus, pavement epithelium, and spermatozoa resist much longer 
without cfFacement of their microscopical cliaracters ; and they 
may generally be recognised without diiliculty in urine far 
advanced in putrefaction. 



CHAPTER II. 


PHYSICAL PROPERTIES OP THE URINE. 


I~ODOUll. 

T he natural odour of hcaltliy urine is faint and peculiar ; it 
may be described as urinom ; it is due to the ])rcsenee of 
certain volatile organic acids. The addition of a mineral acid 
greatly intensifies, and to a certain extent modifies, the urinous 
odour. The sense of smell is a rough test of the presence of 
ammonia, and of the freshness of the secretion, or the advent 
of putrefaction. When urine is alkaline from fixed alkali, it 
has a sweetish aromatic odour like that of the fresh urine of 
the horse or ox. In this way the smell of the urine comes to 
be a ready index of its reaction. 

Certain drugs (turpentine, copaiba, cubebs), and certain 
articles of food (asparagus, garlic) communicate peculiar 
odours to the urine which lead to their immediate detection. 
Diabetic urine when fresh has a faint whey-like fragrance, and 
when fermenting it smells like sour milk. Urine containing 
blood or sanious discharges from the genital passages emits a 
stale, offensive smell, like the washings of slightly tainted 
flesh. 

II.-COL()UB. 

The colour of the urine in health is a yellowish brown. It 
varies in intensity from the palest straw to a full amber. The 
study of urinary pigments is one of great inhereiit difficulty; 
and it has been rendered truly intricate by the i^ultiplication 
of new terms by successive investigators, and the confounding 
of pigments produced by decomposition with those really pre- 
existing in the urine. 
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The colouring matters encountered in the urine may be 
divided into four categories, viz. : — 

1. Normal pigments of healthy urine. 

2. Pathological pigments due to disease. . 

3. Derived pigments due to decomposition of the normal 

pigments, or of certain colour-yielding extractives of 
the urine, especially in disease. 

4. Adventitious .pigments due to admixtures of bile, 

blood, hmmatin, pus, &c., 'vvith the urine, or to the 
administration of certain drugs — logwood, rhubarb, 
senna, santonin, &c. 

• 1. Normal pigments of Jmlthg urine, — Dr. Schunck’s investi- 
gations* have led him to the conclusion that the ordinary colour 
of normal urine is due to the presence of two substances 
having the properties of extractive matters. He has succeeded 
in separating these from one another, and from the other con- 
stituents of the urine. They have then the appearance of dark 
yellow syrups, being quite amorphous and deliquescent, with a 
peculiar, rather pleasant (not urinous) odour and a strong acid 
reaction which proceeds from the presence of organic acids 
resulting Irom their spontaneous decomposition. The dilute 
watery solutions of these extractives have exactly the same 
colour as urine itself.t 

The first of these extractives — which Dr. Schunck has 
named Urtan — is soluble in alcohol and ether as well as water. 
Its composition is expressed by the formula CwHsiNOsg, and 
does not vary. In a long series of experiments made with 
urine obtained at different times and from different places, 
Dr. Schunck always found its composition the samOb It is 
decomposed at a boiling temperature, yielding a large quantity 

* Troetjedings Roy. Soc. 1867. 

+ Tliesc two substances together correspond to Heller’s nropbceinc, and con- 
stitute the normal pigment of the urine. Ziegler gives the following method 
ef clinically estimating its quantity in urine. About 2 c. c. of concentrated 
sulphuric acid are poured into a wide test-tube ; and about double the quantity 
of the urine to" be tested is suddenly added and the mixture sharply shaken. 
The mixture as.'^umes a more or less dark brown, to a tai--black, appearance. 
The quantity of urophoeine is judged of by the depth of the coloration. The 
greatest quantity of urophoeine is found, according to Ziegler,’in breaking up of 
the lungs and cirrhosis of the liver. (Ziegler. Uroscopie, p. 27. Erlangen, 
1866.) 
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of a brown resin and volatile organic acids. Its watery solu- 
tion becomes several degrees darker on the addition of sul- 
phuric or hydrochloric acid, and a brown resinous substance is 
gradually deposited. 

The second extractive he has named Uriarvinc. Its formula 
is O38H27NO28. This extractive is soluble in alcohol, but 
not in ether ; it seems to have a great tendency to absorb four 
additional equivalents of oxygen (C;»H27N03., = oxurianine), 
but without suffering any change in its physical properties. 
Urianine is probably a glucoside, for by the fiction of acids it 
yields a brown powder, insoluble in water (uromelaninc), and 
the filtered liquid reduces the cupro-potassic test like grape 
sugar. 

XJrian and urianine are both decomposed when lieated for 
some time in the water-bath, giving products which are in- 
soluble in water. Watery solutions of both become several 
shades darker when mixed with dilute sulphuric or muriatic 
acid. 

Variations in the depth of the normal colour of the urine 
correspond generally with its degree of dilution (or wateri- 
ness), and concentration. Very pale urines arc voided })y 
patients suffering from diabetes, from anajinia and chlorosis, 
and during convalescence from acute diseases — also by healthy 
persons after profuse drinking. Hysterical and nervous indi- 
viduals, after paroxysmal attacks, void a very pale urine. As 
a rule, pale urines indicate the absence of pyrexia. 

High coloured urines, on the other hand, accompany the 
febrile state, and any other morbid condition associated with 
rapid wasting of the tissues. Healthy persons void a similar 
urine after violent and prolonged muscular exercise and severe 
sweating. 

*The varying degrees of coloration of the urine have not as 
yet beqn made to yield much information of a practical value. 
Possibly this has been due to the want of an exact method of 
estimating and describing these variations. A first step 
toward this desirable object has been taken by tj. Vogel, wJio 
has published a standard scale of coloured plates, with which the 
colour of any particular urine can be compared. Vogel divides 
the tints exhibited by urines into three groups, each consisting 
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of three members. {See Plate I.) The first group consists of 
yeRow urines, embracing (1), pale-yellow ; (2), bright-yellow ; 
(3), yellow. The second group consists of reildish urines, 
and includes (4), reddish-yellow ; (5), yellowish-red ; (G), red 
urines. The third group consists of hrouii or dark urines. 
These are subdivided into (7), brownish-red ; (8), reddish- 
brown ; and (9), brownish-black. 

In comparing the coloui* of a urine with the tints of the 
scale, the two following precautions must be observed, in order 
to obtain uniform results. If the urine be not absolutely clear, 
it must be filtered. Secondly, the urine must be examined by 
transmitted light, in a glass which is four or five inches in 
diameter. Lastly, it must be remembered that the scale is not 
adapted for the estimation of the adventitious pigments some- 
times found in urine, such as blood or bile ; nor does it exactly 
reproduce some of the pathological tints observed in disease.* 

2. Pcdhologwal ingnients . — The most familiar of these is a 
reddish-pink pigment (purpurine of Bird, and uro-erythrine of 
Heller) which makes its appearance in various febrile and other 
complaints. Purjnirine has an intense affinity for uric acid and 
the urates, and when the latter are thrown down as a deposit 
it communicates to them a beautiful pink colour. Purpurine 
abounds in the urine of persons suffering from severe organic 
diseases, and especially organic diseases of the liver ; it is like- 
wise present in all febrile and inflammatory urines. It is said 
to bo abundant in poisoning by lead and other metals. 

8. Derived pigments . — Schunck has shown that the normal 
pigments of the urine are extremely susceptible of decomposition* 
All strong alkaline or acid reagents, and even simple boiling, 
are sufficient to change them : and there is little doubt that a 
considerable number of the substances described by previous, 
writers as pigments pre-existing in the urine, were, either partly 
or wholly, products of such decompositions. Among thege may 

* The use of Vogel’s scale for the purpose of estimating' the quantity of 
pigment in the hrine is, 1 believe, impracticable ; and the statement made by 
him that all the p[iine varieties of colour form one continuous series, and that 
they “ may be considered as merely different degrees of dilution of one and 
the same pigment matter,” is certainly, according to my experiments, inexact. 
The real usefulness of the scale consists in the aid it gives to accurate 
description. 
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be enumerated the various hroim and hlacimh resins of authors, 
the melanic acid of Trout, the tircrmcdm of Harley, and pro- 
bably the urochrome of Thudichuni, 

The discovery of indican (or a substance closely resembling it) 
as a normal constituent ol‘ the urine ])y Bchunk, afterwards con- 
firmed by Carter, has thrown a strong light on the nature of 
some of the pigments found in urine. This substance, Avhich 
appears to be identical with the uroxanthine of Heller, imparts 
a yellow colour to the urine, and yields by decomiX)sition two 
colours well-known in the arts, viz., IndUjo-hlm and indigo-red 
(uro-glaucine and urrhodin of Heller). Indigo-blue is fre- 
quently seen in putrescent urines, forming glistening blue 
shreds and films on the sides of the glass and the surface of 
the urine. Occasionally it is observed clinically. It was so 
noticed by Trout, who clearly indicated its nature and compo- 
sition. It is also probably identical with the cyanourine ol* 
Hraconnot. In the highly ammoniacal urine of cystitis I 
have seen on tw^o occasions the precipitated urate of ammonia 
tinted of a beautiful violet by indigo-blue. The quantity 
of indican in urine varies from a mere trace to a considerable 
proportion. Hitherto no clinical significance has been attached 
to its variations, 

4. Adveniiiious pigments , — In jaundice the colouring matter 
of the bile is freely excreted by the kidneys, and communicates 
to the urine a colour varying from a saffron yellow to a dark 
olive-green. Bile-pigment in mine may be discovered by 
placing a few drops of the secretion on a white porcelain 
plate, with a few’ drops of nitric acid in juxtaposition. The 
two fluids arc brought into contact by inclining the plate : 
if bile be present a beautiful play of colours— violet, green, 
and red is observed, which passes rapidly aw^ay. BMc- 
pigment appears in the urine before the skin is perceptibly 
discoloured ; it also continues after the skin has attained its 
natural tint ; so that its recognition is sometimes a useful 
warning of impending jaundice or a verification of a pre- 
existing jaundice. When a urine containing bilg is kept for 
some days, it sometimes changes to a grass-green colour from 
oxidation of the biliary pigment. 

Dr. Harley considers that the presence of the biliary acids 
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in the urine is characteristic of jaundice from retention of bile, 
as distinguished from jaundice arising from suppression of bile. 
For the detection of the biliary acids he recommends that a 
couple of drachms of the urine be poured into a test-tube with 
a small fragment of loaf sugar. Then about half a drachm of 
strong sulphuric acid should be slowly added, in such a manner 
that the two fluids shall not mix. If biliary acids be present, 
there will be observed at the line of contact'of the acid and 
urine — after standing a few minutes — a deep purph Jme.^ In 
a case of long-standing retention of bile from compression of 
the common duct by a cancerous grovrth of the head of the 
pancreas, which I saw with Dr. Henry Simpson, only a brandy- 
red coloration of the urine was produced by the application 
of this test. 

Blood and^i^ mixed with the urine communicate to it their 
appropriate colours. {See Hematuria, IliBMATiNTJRiA and 
Pus IN Urine.) 

Certain medwiml poisonous substances administered in- 
ternally produce peculiar alterations of colour in the urine. 
Creosote, and the external application of tar ointment, have been 
known to produce a very dmlc^ almost hUtch urine. In some 
cases of this kind which occurred in Guy’s Hospital, Dr. Odling 
identified the dark colouring matter with indigo-blue, and he 
pointed out the close chemical relations between indigo and 
creasote.t Marcet, Prout, and Dulk have also described cases 
in which a black colouring matter existed in the urine. In 
patients taking gallic acid a dusky hue is communicated to the 
urine. Vogel records an instance of black discoloration of 
the urine after poisoning by arseniuretted hydrogen, (See 
H^ematinuria.) . 

Rhubati given internally colours the urine a deep gamboge- 
yellow, which is changed to red by the addition of ammonia. 
Semia communicates a brownish, and logiOood a reddish tinge 
to the urine when administered as infusions. Santonin imparts 
a conspicuous orange-red colour to the urine if it be alkaline, 
and a rich golden yellow if it be acid. 

* Harley on Jaundice, p. '61. 

t Bird’s Urinary Deposits, 51li ed., p. 336. 
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III.— DENSITY OR SPECIFIC GRAVITY. 

The specific gi’avity of the urine is estimated by means of the 
urinometer. This instrument indicates whether the urine is 
concentrated or dilute : and as the range of health is very 
great, the density does not yield direct indications of disease ; 
nevertheless the information thus furnished is in some cases of 
great importance and indicates at once the patJi of further 
research. 

The usual range of density in healtliy urine extends from 
1015 to 1025 ; but it frequently mounts above or sinks below 
these limits. After abundant potation on an empty stomach 
the urine is profuse in quantity, clear, and dilute as water. 
Under such circumstances the density may fill as low as 
1000-6, and numbers varying from 1002 to 1008 are common. 
Copious drinking on a full stomach has comparatively little 
immediate eflect on the flow of urine. Prolonged fasting 
renders the urine concentrated. How high it is possible 
for the density to mount in healthy individuals it is difficult to 
say ; but I have known it as high as 1036. With this very 
considerable range in health, caution must be exercised in 
drawing inferences from any unusual depression or elevation 
of the density in disease. If, however, the urine exhibit 
habitually, and especially in the morning before breakfast 
when the urine is naturally concentrated, a density below 1015, 
the presence of albumen in it may be suspected ; if tlie density 
persist at a still lower point — 1005 to 1008 — the existence of 
insipid diabetes is to be apprehended. After hysterical 
paroxysms in women, after similar attacks in men, and some- 
times in the apoplectic state, the urine is discharged in large - 
quantity and of exceedingly low density. In cases of shppres-* 
sioiFof urine from mechanical obstruction, the urine — if any 
escape pass the obstacle — is of remarkably low density. This 
peculiarity will be treated of more fully in a future chapter. 
(/Sfea Suppression op Urine.) 

On the other hand, a density above 1025, especially in a 
pale, apparmtly dilute urine, is strongly suspicious of the 
presence of sugar ; and the higher densities, from 1035 to 
1060, belong almost entirely^to saccharine diabetes. Yet 
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not exclusively so : the heaviest urine ever submitted to my 
examination, which had a density of 1065, did not contain a 
particle of sugar, but a very large quantity of albumen. 

A high density in a urine free from sugar indicates con- 
centration, and more particularly a large per-centage of urea. 
In the febrile state there is an absolute increase of urea, 
uric acid and the sulphates in the urine, with a diminished 
elimination of water, consequently the specific gravity ranges 
high. The urine has also a high density when there is 
r^pid wasting of the tissues, especially if tliere be concur- 
rent sweating or diarrhoea, in simple abstinence after profuse 
perspiration from any cause, and after excessive ingestion 
of fiitrogenised food without a corresponding use of aqueous 
fluids. 

From the density of the urine, a rough estimate may be 
formed of the per-centage of solid constituents contained in 
it ; and if the quantity voided in twenty-four hours be known, 
the daily excretion of what may be called “ solid urine ” can 
be apjDroximatively ascertained. Tables have been constructed 
on an experimental basis, exhibiting the quantity of solid 
matters per 1000 parts in urine of different specific gi'avities ; 
and fonnulse have been proposed by means of which the same 
result can be obtained by a simple calculation. Probably the 
most accurate, as well as the simplest formula is that pro- 
posed by Trapp. According to this, if the two last figures 
of the sp. gravity are doubled, the quotient represents the 
amount of solid matters pet 1000. A thousand grains of 
urine, sp. gravity 1020, would therefore contain 40 grains of 
solids. 

This method yields but rough approximations. If the urine 
*were a solution of a single substance, or of a number of differ- 
ent substances in a fixed proportion to each other, the rising 
and falling density would indicate accurately the vaiying 
strength of the solution ; but the urine is a fluid of complex 
composition, and its numerous constitutents vary every hour in 
their mutual proportions, so that the results obtained in this 
way cannot be regarded as exact estimates. Vogel took the 
trouble to inquire what are the precise limits of error in this 
method ; and he assigns them as follows : in healthy urines 
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there is a liability to error of or even but in morbid 
urines, and especially those of high density, the range of error 
may reaeh -J- and even J. With very multiplied observations 
this method certainly yields results of practical value ; and it 
is the only one which can be used by practioners generally. 
When more accurate results arc required, resort must be had 
to the tedious but more exact method of evaporation to diy- 
ness, and weighing the residue. 

From a large number of observations by different physio- 
logists, Dr. Parkes estimates the mean discharge of solid urine 
in healthy men, between twenty and forty years of age, living 
on good diet, at 1)45 grains per day. 

IV.— aUAXTITY OV THE URIXE. 

Closely connected with the specific gravity, and holding an 
inverse relation to it, is the quantity of the urine. • The mean 
daily discharge ranges, in liealth, between 40 and 50 fluid 
ounces. There arc, however, considerable differences between 
individuals. The average for some persons is only 05 ounces 
a day ; for others as much as C7 ounces. Oscillations in the 
same individual on different days are also very considerable. 
The urine may mount to 70 or 80 ounces, or sink to 25 ounces 
within the limits of health. 

The flow of urine is essentially regulated by the quantity of 
fluid drank ; controlled, however, in a most important degree 
by the pulmonary and cutaneous exhalation, and by the call of 
the system for water at the time. When the blood and tissues 
contain their full complement of water, any further potation 
results in immediate diuresis, whereby the superabundance is 
carried off. But when the organs and tissues of the body are 
craving for more wate^ a large quantity may be drunk with- 
out causing diuresis. The kidneys eliminate w^atcr in strict 
accordance with these conditions — it being an essential and 
important part of their function to regulate the aqueousness 
of the blood.* 

* The experiments on which these and tlie remarks which follow arc l)asc«> 
are fully detailed in wo pax)crs by the author — one in the memoirs of the 
Hanch. Lit. and Phil. Soc., 1853-9 ; and the other in the Edinb. Med. 
Joum., March and April, 1860. 

c 2 
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There ip very great irregularity in the flow of urine from 
hour to hour as the conditions of its separation vary. After 
prolonged fasting the urine may sink to drachms per hour; 
during sleep, likewise, the urine flows slowly — at the rate of 
about half an ounce per hour ; but after meals it rises to two 
or three ounces ; and after drinlcing abundantly on an empty 
stomach I have seen 2G J ounces secreted in an hour ; so that 
the stream of urine may run 85 times stronger at one time 
than another. It would seem, indeed, as if the kidneys (in 
health) supplied conditions of an almost mechanical nature, by 
which they were enabled to separate water at an almost un- 
limited rate — equal, at least, to the capacity of the gastric 
vessels to absorb water. 

When the mode of life is equable, and the meals are taken 
at regular intervals, the quantity of urine secreted at different 
periods of the day and night follows certain tolerably regular 
oscillations, as is shown in the following table, which is a fair 
sample of a very large number of observations : — 


Brealefast at 8 ; dhvmr at 2. Sleejj from 11 to 7 a.m. 


Time of day. 

7-8 A.M. 

8-9 

9-10 j 10-11 

11-12 

12-2 1*. M. 


oz. dr. 

oz. dr. 

oz. dr. 1 oz. dr. 

oz. dr. 

oz. dr. 

Hourly rate. 

0 0 

1 0 

2 

0 ! 1 

! 

4 


1 7 

1 3 

Time of day. 

1 2 -3 p.M. 

3-4 

4-5 

1 

6-C j 6-7 

7-9 

9-11 

11-7A.M. 


oz. dr. 

oz.dr. 

oz.dr. 

oz.dr.l oz.dr. 

oz.dr. 

oz. dr. 

oz. dr. 

Hourly rate. 

1 2 

10 0 

2 

3 

2 3 2 9 

1 

4 

1 0 

0 4 


' A much closer insight into the varying activity of the 
kidney is obtained by comparing the quantity of solid iSrine 
excreted at different periods of the day. The solid matters 
are much more constant in their quantity than the volume of 
the urine, ^ which is liable to be greatly affected by potation, 
perspiration, &c. The annexed table contains the average 
tesults of observations made during seven days, all consecutive 
except one. The solid urine was calculated from the sp. 
gravity in the manner explained in the preceding section : — 
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Time of day. Solid Urine discliarged 
j per hour, m grains. 

Diet, etc. 

i 

8- 9 A.M. 1 

29*27 

Breakfast at eight ; coifeo or 

9-10 „ 1 

39*22 

tea, with meat and broad 
and butter. 

10-11 „ i 

44*34 

11-12 „ 1 

45*24 


12- 2 v.M. 1 

41 *43 


2- 8 i‘.M. 

3S*G9 

Dinner at two ; moat, ])ota- 

3- 4 „ 

38*79 

toes, bread, cheese, water. 

4-5 „ 

41*21 

5- <5 „ 

41*09 

(Xo solid food of any sort 

6- 7 „ 

49-01 

taken after dinner.) 

7- 0 „ 

47*44 

9-11 „ 

37*66 


11- 1 A.M. 

28*53 

* 

1- 7 A.M. 

15*53 

Hours of sleep. 

7-- 8 A.M. 

17-75 

nVolonged fasting in the 
j, \ wakiiig stat(‘. 


The table shows in an interesting manner the increase of 
the renal excretion after meals, and its diminution during 
fasting and sleep. The increase began within the first hour 
after breakfast, and continued during the succeeding two or 
three hours ; then a diminution set in, and continued until an 
hour or two after dinner. The effect of dinner did not appear 
until two or three hours after the meal; and it reached its 
maximum about the fourth hour. From this period the 
excretion steadily decreased until bed-time. During sleep it 
sank still lower, and reached its minimum — being not more 
than one-third of the quantity excreted during the hours of 
digestion. 

^11 the urinary ingredients appeared to partake in the 
increase after meals. The urea was found more than doubled ; 
the uric acid more than trebled; the earthy and alkaline 
phosphates nearly doubled. 

The table shows that the vegetative functions share to some 
extent with the animal in the repose of sleep. •The mean 
hourly discharge of solid urine during the waking hours, on 
the seven days of the table, was 33*14: grains; while the 
average of the hours of sleep was 15*53 grains, or less than 
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one half. This difference is not, of course, to be wholly attri- 
buted to the effect of sleep, inasmuch as, under the arrange- 
ment of meals, during this series of observations, the period 
of sleep was also a time of fasting. A more exact estimate of 
the effect of sleep alone is obtained by comparing the urine 
secreted during the hours of sleep with that secreted during 
Jiours of combined waking and fasting. If we take the two 
last hours before sleeping (from 11 to 1), and the first hour 
after waking (from 7 to 8), wt shall find that the mean dis- 
charge of solid urine in these three hours was 2o’59 grains 
per hour, which is one-third more than the average of the 
sleeping hours. 

In drawing practical conclusions concerning any deviation 
from the usual volume and ejuantity of the urine, the following 
points should be borne in mind. 

"When the urine is unusually sranif/y it should be ascertained, 
before pronouncing it a morbid phenomenon, whether the 
patient has abstained from li(j[uids above his habit, whether 
water has been eliraiiiatcd in excess by some other channel, as 
the skin or bowels. The urine is always scanty in cirrhosis of 
the liver; in some forms of Bright’s disease through their 
entire course ; and in the last stage of all forms ; in any con- 
dition of the heart which directly or indirectly causes passive 
congestion of the renal veins whereby the circulation through 
the kidneys is impeded. In the early stage of acute Bright’s 
disease, the urine is very scanty, sometimes approaching or 
reaching total suppression. The same occurs in the collapse 
period of cholera. Partial or total suppression also occurs in 
the later stages of all organic diseases of the kidneys ; and 
when any meehanical obstacle obstructs the flow of urine. A 
diminution of the urinary secretion Which at all approaches 
suppression is of most serious consequence, and is soon fol- 
lowed by a formidable train of symptoms, which bring life to 
a termination unless speedily relieved. {See Uilemia.) 

The flow of urine is nimndant when the surface of the body 
is cool ; also as a direct and invariable consequence of pota- 
tion, unless some of the conditions already mentioned 
intervene. 

In disease, the urine is discharged in excessive quantity in 
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two special maladies — diabetes insipidus, and diabetes mellitus, 
which will be described in future sections ; also in the middle 
stages of atrophic degenerafion of the kidneys. Temporary 
excess of urine occurs after h^^stcrical paroxysms, and certain 
other convulsive attacks in males and females. An increased 
tension in the arterial system, as in some cases of hypertrophy 
of the left ventricle, is associated with increased secretion of 
urine. It is a curious circumstance, that in several organic 
diseases of. the kidneys in which the renal substance is gra- 
dually destroyed (atrophic Bright’s disease, cystic degeneration, 
double hydronephrosis), the volume of the urine is sometimes 
increased though the solid matters arc diminished. This 
appears to be an attemid on the ])arL of nature of a com- 
pensating character, to maintain, by excessive transudation of 
water, the depurating function ol* the kidneys under failing 
anatomical conditions. When at length the destruction has 
gone so far that this kind of compensation can no longer 
suflice, symptoms of fatal suppression of urine rapidly super- 
vene. 


V.~SUPPllESSION OF UillXE (AXXTRIA). 

Suspension of the secretion of urine arises under two dis- 
tinct classes of circumstances. (1.) It may arise from organic 
disease of the secreting tissue or from some disturbance in the 
innervation or vascular supply of the kidneys. These cases 
arc not dependent on any impediment to the outflow of the 
urine by its excretory channels, and I would propose to classify 
them tinder the designation of non-olslrmtive svjtjrrcssm. 
(2.) The secretion of urine may be suspended by the establish- 
ment of a mechanical obstruction in the ureter or in the pelVis 
of the kidney. In these cases the organs themselves are not 
primarily at fault, but their function is arrested by the block- 
ing up of their excretory chaimels. These may be designated 
as cases of olslructive snjipresmn. 

The two classes of cases contrast with each other not only 
in their determining cause, but also, most markedly, iu their 
symptoms and course. Nonrobstructive suppression rarely, if 
ever, proves fatal as a direct consequence of the suspension of 
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the secretion of urine, but through the general effect of the 
shock and collapse which has produced that suspension. The 
cases run a very rapid course, eflding in death or in recovery 
in a few hours or a day or two. Suppression from obstruction 
produces its effects more. slowly ; if it result fatally the termi- 
nation is delayed for eight or ten days or more. In both 
classes of cases the suppression is frequently not absolute ; 
some small quantity of urine is generally voided, and the cha- 
racter of this urine is distinctive. In non-obstructive cases 
the urine is either liigh-coloured and concentrated, or it con- 
tains albumen and casts, which plainly indicate disease of the 
renal tissue. In obstructive eases, on the other hand, the 
urine which escapes past the obstacle is pale and watery, and 
devoid of albumen and casts. 


1. No)uohsinictm Supprossmi. 

There is comparatively little knqwn about this subject, and 
it merits a more extended study. 

In the terminal stage of chronic Bright’s disease, the urine 
is often suppressed for ten or twenty hours before death, 
probably from the destructive process in the kidney having 
reached its extreme degree. 

In the earliest stages also of acute Bright’s diseasc-r^espe- 
cially in the scarlatinal form — the urine is sometimes sup- 
pressed for many hours or for a day or two. The return of 
the urinaiy flow is sometimes sudden and very copious, more 
frequently it is gradual. A similar suppression may occur in 
scarlatinal dropsy, which is unaccompanied by albuminuria. 
The following is a characteristic example ; — 

A. child of seven had sickened with scarlet fever about a fortnight befoje 
my visit. The attack was mild ; and the patient entered on convalescence 
five days ago. Two days ago general anasarca set in, with vomiting and 
purging. The urine became scanty, almost to suppression. When I saw 
the child only two drachms of urine had 'been voided in the previous 
twenty-four hcTurs. It was of a deep saffron colour, and highly concen- 
trated ; it contained casts, but not a trace of albumen. The pupils were 
strongly contracted, and the tongue and skin were (hy. There was vomit- 
ing and purging. Under the influence of blanket baths, a considerable 
amelioration in the general symptoms was jn’oduced ; but in tho two fol- 
lowing days only three ounces of a deep yellow mine wei*e voided. On the 
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fourth day violent vomitin^j carno on again, and loud pericardial friction 
was heard. Death took place next day — preceded hy great restlessness, 
hut without coma or convulsions. The total (luaiitity of urine voided in 
the last seven days of life amounted to between six and seven ounces. Ko 
autopsy was i)cnnitted. 

Tile inoKt remarkable examples of this form of suppression 
occur in that state of system which is called shock or collapse. 
In the algide stage of cholera and yellow fever the urine is 
frequently suppressed for twenty or thirty-six hours. The 
return of the flow is generally gradual ; the first portions ol 
urine being scanty, high-coloured, and containing blood and 
albumen. 

All types of violent fever and inflammation are liable to be 
complicated with suppression of urine. And a similar effect 
may attend an over-dose of turpentine or poisoning by the 
mineral acids and other irritants. 

Suppression also is a common attendant on the shock and 
collapse following serious internal injuries, such as rupture of 
the bowels or of the liver, spleen, or uterus. 

The kidneys appear peculiarly sensitive to injuries or 
violence applied to the urethra, and rapidly fatal collapse witli 
suppression of urine has been known to follow slight opera- 
tions on the urethra or even the passing of a catheter. I re- 
member an instance in which death in twenty hours — ^\vith total 
suppression — followed catheterism in an old case of stricture 
where instruments had been repeatedly used before without any 
ill effects. The only post-mortem appearance of consequence 
was intense congestion of the kidneys. Sir H. Thompson 
mentions a case in the last edition of his work on Stricture, in 
which a man with old-standing narrow stricture died fifty-four 
hours after the passing of an instrument which had bccMi 
ustd at least a hundred times before. No damage whatsocvci* 
was found to have been inflicted on the urethra. Rigors and 
vomiting commenced about an hour after catheterization, and 
not another ounce of urine was secreted from that time until 
death. In this case the kidneys were found congested to an 
extraordinary degree, but no sign of inflammation existed in any 
part of the excretory urinary apparatus. Similar consequences 
have been known to follow Holt’s operation for stricture. In 
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Mr. Fayrer’s case rigors and vomiting ushered in collapse with 
total suppression of urine and death in thirty-six hours.* 

The pathology of tliese cases is very obscure. The imme- 
diate cause of the suppression would appear to be intense con- 
gestion of the kidneys. Disturbance of the iniucrvation of the 
organs is probably the primary (;ause and, possibly also in 
many cases, the direct cause of the suspension of the secretion. 

Death, is too rapid to be due to the non-elimination of tlie 
urinary excreta. Tlie suppression, in fact, is only one among 
the many phenomena of fatal collapse. 

In the way of treatment there is nothing equal to the hot 
bath. In many cases the relief is both striking and prompt ; 
the flow of urine being sometimes restored while the patient is 
aetually immersed. The effect may be kept up by hot mustard- 
and-meal poultices to the loins. Hot gruel enemata are also 
useful. Medicines by the mouth can rarely be administered 
on account of the incessant vomit in g. 

2. Ohsiruciive Suppremoa. 

The most common case of obstructive suppression is the 
impaction of a stone in the ureter of a person who lias only 
one kidney^ or, at least, only one capable of secreting urine. 
Sometimes one of the kidneys is congenitally absent ; or it 
has been permanently disabled at some preceding period of 
life by the lodgment of a stone in its ureter, or by some other 
accident or disease. In such a case the passage of a stone 
into the ureter of the surviving kidney would, of necessity, 
produce complete, suppression of urine. The next most 
common case is the blocking up of the terminal portions of 
the ureters by the progress of a morbid growth, involving the 
base of the bladder. The less frequent cases depend on sqjnc 
congenital malformation of the ureters, or of the renal arteries, 
whereby an impediment is constituted to the outflow of urine. 
This may be slight at first, but in process of time it becomes 
progressively greater, until at length it arrests the secretion of 
urine. Examples of these three modes of obstruction will be 
found among the following cases. 

* See a paper by W. M. Banks on nrethral fever, in Edin. Med, Joum. for 
June, 1871. 
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A case of suppression from obstruction seldom reaches a 
fatal climax without some urine having been voided during 
its course — it may be a few ounces, or it may be a few pints. 
The character of this urine is very remarkable. Instead of 
being high-coloured and concentrated — as one would expect 
under such circumstances — it is pale and watery, and of very 
low specific gravity. It may accidentally be coloui-cd by 
blood, but it is defective in the proper urinary pigment, and, 
as a rule, is free from albumen. 

This peculiarity depends on the physical conditions under 
which the urine in these circumstances is secreted. In order 
to understand the matter clearly, it will be necessary to call to 
mind the mutual relations in health of the blood circulating 
in the renal arteries and the urine newly secreted from it, and 
flowing down the uriniferous canals. In the normal state, 
the limiting membrane intervening between the blood circu- 
lating in the Malpighian tufts and around the convoluted 
tubes on the one hand, and the urine in the uriniferous canals 
on the other, is subject on the side of the blood to a consider- 
able pressure, namely, the lateral pressure within the arterial 
system ; while on the other side there is no counter-pressure 
at all BO long as the escape of urine is free. 

This inequality of pressure, as was first suggested by 
Ludwig, and afterwards, experimentally proved by Hermann,* 
is a capital factor in the production of the urine. Hermann 
(operating on animals) found that when the pressure within 
the renal artery was lowered, the flow of urine was proportion- 
ately diminished. He tested this point in two ways. In the 
first set of experiments he lowered the blood-pressure in the 
kidney by contracting (by a clamp) the calibre of tlie renal 
ajrtery. In the second set he created a counter-pressure in flie 
uriniferous canals by impeding the flow of urine by mejms of a 
column of mercury communicating with the ureter. By tJiis 
latter method he exactly imitated the condition produced when 
the ureter is blocked up by a stone, or some other mechanical 
obstruction. Hermann found that a pressure in the ureter of 
10 millimetres of mercury (0*4 inch) caused a sensible diminu- 
tion in the flow of urine ; this diminution went on increasing 

* Henle and Pfeufer’s *‘Zeitschrift,” 1862, p. 1. 
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up to a pressure of 50 millimetres ; and with a pressure of 60 
millimetres of mercury (2*4 inches) the secretion of urine was 
altogether arrested. In these experiments the specific gravity 
and coloration of the urine are not alluded to, but it was 
uniformly foutd that the per-centage of urea progressively 
diminished as the pressure in the ureter increased. 

Basing our deductions on the clinical facts to be presently 
adduced, and on the results obtained experimentally by Her- 
mann, we may assume that a mechanical obstruction in the 
ureter will inevitably produce the following series of events : — 
As soon as the obstruction is established the urine begins to 
accumulate above it ; the accumulating urine determines an 
upward pressure first in the ureter, then in the pelvis of the 
kidney, and ultimately in the uriniferous tubes. As the urine 
goes on accumulating, the pressure within these channels neces- 
sarily increases, until at length the pressure so created is 
sufiiciently great in the uriniferous canals to counterpoise the 
pressure within the renal blood-vessels. When this point is 
reached the secretion of urine is arrested and total suppression 
ensues,* If, again, the obstruction be not altogether complete, 
and there be room for some urine to escape past the obstacle, 
the urine so escaping will have been secreted under a. high 
pressure within the uriniferous canals, and its constitution will 
be found thereby materially altered ; it will be veiy pale, 
watery, devoid of its proper colouring matter, poor in urea, 
and of low specific gravity. It may, indeed, be tinged with 
blood, but this is an accidental circumstance. 

Another point with regard to the urine in obstructive sup- 
pression is the irregularity of its times of emission. In nearly 
all the cases observed this is a marked peculiarity. One day 
there will be a discharge of urine, the next day none, or 
perhaps none for two or more days, and then again a return 

* In retention of urine the obstruction is situated below the bladder — in 
the urethra ; and the physical conditions are essentially different from those 
of on obstruction in the ureter — on account of the enormous distensibility of 
the bladder which permits the urine to 'accumulate in that viscus, and thus 
prevents the pressure extending immediately up the ureters. But this dis- 
tensibility is not, of course, unlimited, and a time must arrive — ^i£ life con- 
tinue and the obstruotion be not overcome — when the effects of the block are 
felt in the ureters, and then suppression of urine is superadded to retention. 
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of the flow, and again an arrest. This point will be again 
adverted to. 

The long delay of characteristic symptoms is also a striking 
circumstance. When even the suppression is absolute, seven 
or eight days elapse before the special symptoms of urjcmic 
poisoning make their appeanmce, but when these do apjicar 
the end approaches rapidly, and death is not delayed beyond 
two or three days. Up to the rise of the proper urscinic symp- 
toms the condition of tlie patient is as a rule, wonderfully calm 
and free from distress. There may be more or less gastric 
disturbance and insomnia, and declension of the muscular 
strength, but the functions generally proceed tranquilly, and 
the intelligence is undisturbed. 

The most distinctive and invariable of the special urminic 
signs are muscular twitchings. I believe that these are never 
Avanting. Contraction of the pupils is also a constant sign, 
but later in its development than muscular twitches. Tlapidly 
increasing muscular weakness is also constantly witnessed, and 
as this invades the respiratory muscles the breathing becomes 
markedly slow, panting, and laborious. .The tongue and palate 
become quite dry in the two or three last days. The cerebral 
functions are much less involved than might be expected. 
There is increasing drowsiness, with short, fitful snatches of 
sleep, and a little rambling delirium, but absolute coma rarely 
supervenes, and convulsions are quite exceptional. The intel- 
lect is more commonly preserved to the last, and in more than 
one instance the jiatient has spoken sensibly the instant before 
death. Diarrhoea (unless produced artificially) is quite excep- 
tional, so likewise is excessive vomiting. There is not any 
dropsical symptom.* The skinis commonly moist, often sweat- 
ing profusely. There is never any ammoniacal or urinous 
oQour from the breath or skin, nor from the body after death.f 
The power of taking food varies : as a mle it is moderate up 
to an advanced stage, but complete anorexia comes on a day or 
two before death. 

There are some other points relating to the morbid anatomy, 
the survivorship and the treatment, which Avill be more con- 

* For an exception to this rule acc Case 10 further on. 

t This seems a point of distinction from retentvm of urine. 
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veniently noticed in [the way of comment on the particular 
cases to be now described, or in the concluding part of the 
section. 

Case 1. — A man, rot. G7, who twelve years })ofore had suffered from 
symptoms of renal colic, hut had not passed any stone, was attacked about 
six weeks before his death with symptoms of left renal calculus, with 
frequent micturition and pains in the left loin, &c. A fortnight before his 
death, after a long walk, lie felt a sudden access of intense pain in the left 
loin. This continued in great severity for four days, and was accompanied 
with very frcciueiit and scanty micturition. At tlie end of these four days 
the mine became altogether snpin-csscd, and the ]>nin ceased a few hours 
after. On the third day of complete suppression 1 saw the patient. He 
had absolutely no symptoms reforriblo to the sus])endcd urinary function ; 
he was calm, free from pain, also from nausea 4ind vomiting, without 
desire to void mine ; jmlse 80 ; tongue clean ; skin dry ; he had liad no 
sleep for two nights. He was ordered a wann balli, a saline mixture, and 
to have the course of the loft ureter well kneaded with the aid of a lini- 
ment. Next day (fourth day of suppression) he passed a of palo, 
limpid mine ; ho had perspired fi’oidy and slejd some hours. On iialpa- 
ting the renal regions the right was felt to be flat and cmi>ty, contrasting 
with the lel‘t which presented its natural roundness and sense of resistance. 

On the next day (iifth) twelve ounces of urine were voided. It was 
clear, almost colorless, sp. gr. 1010, not albuminous, and contained 1 *02 
grains of urea per ounce. There was anorexia, thirst, nausea, and occa- 
sional vomiting, a slight sense of mental confusion, but no actual delirium ; 
pulse 80 ; respiration 24. 

On the following day (sixth) the same symptoms continued, with intense 
restlessness and insoinnia. Sixteen ounces of colourless urine were jxissed, 
sp. gr. 1011, containing 2*08 grains of urea i)er ounce. The following new 
symptoms also showed thcinselve.s — dryness of tongue at tip, contraction 
of pupils, and occasional hiccough. In the evening of this day six more 
ounces of limpid urine were voided ; s]). gr. 1011 ; temperature in axilla 
98-6“. 

On the afternoon of the next day (seventh) a gi(.*at change for the worse 
was ohseivcd. Pulse 80, irregular ; respiration £0, lahoured, long-drawn, 
interrupted ; tongue dry and brown ; frequent muscular ^twitches all over 
body ; patient indifiereiit and drowsy, but answering questions intelli- 
gently ; no urine for the last eighteen liours, 

Deatli took place thirty-six hours after the last visit — exactly nine a:id 
a half days fi’oin the commeiiccuumt of tlio suppression. The symptoms 
during this last i)eriod, as observed by Mr. Mellor, with whom I saw the 
case, were — increasing laboriousness and slowness of the respiration, which 
assumed a panting character ; dozening indifference, but still he answered 
“yes” and “no” to questions addressed to him, though slowly and un- 
willingly ; impils contracted to inn’s iioints ; finally complete coma. There 
was a doubtful convulsive seizure immediately before death, 

Autqpsy.-^BtYon^ rigor mortis ; body well nourished and quite free from 
urinous or ammoniacal odour. All the organs healthy except the kidneys 
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anil ureters. The Hght Icldney was wholly convertod into a fibrous mass, 
studded with cysts, and weighed two ami a half ounces. The coiTcspoml- 
ing ureter was impervious throughout, and changed into a ilhrous cord, 
wliich was thickened about the middle to double its width. This thickened 
part Avas solid and fibrous like the rest. No stone existed in any part of 
tlie ureter or kidney, but it was conjectured that the thii’kcncd ])art of the 
ureter had been the seat of an obstniction, and that the stone, or Avhat- 
ever object had constituted tlie obstruction, had been subsequently removed 
by €'i.hsoi ])tiou. 

The left Ickhiey Avas much enlarged, it Aveighed ten ounces, and, on 
section, appeared dark and intensely congested. The ureter was as thick 
as a goose-quill, and distended with urine. At its lower jiart were found 
three little oxalatc-of-limo calculi about the size of heniii-secds, and 
weighing altogether one and a half grains. One of these Avas tightly im- 
])acted in the terminal i»art of the ureter, where, it passi‘S through the coats 
of the bladder ; this was the cause of the obstruction. The fluid iin- 
)»risoned in the ureter amounted to three drachms, and consisted of gnimous 
Idoody nrine. The ])clvis of the kidney was only slightly dilated, and con- 
tained about two drachms of bloody urine. 

The bladder contained about six ounces of pale dilute urine ; its coals 
Avere hcaltlly. 

The course of eyents in this man appears to have been the 
following About a month before the ])atient came under 
observation, three small calculi, which had l)ccn previously 
lying harmlessly in one of the infundibula, were dislodged, and 
fell into the pelvis of the kidney. Here they sojourned some 
four weeks, causing pains in the left loin and frequent mictu- 
rition. At the end of this period they suddenly entered the 
ureter, and for four days, amid great suffering, continued their 
descent to its lower part. Here the foremost calculus became 
impacted, the pain ceased suddenly, the passage of urine was 
blocked up, and suijpression ensued. Had the opposite kidney 
been intact no serious consequences would have followed. The 
healthy kidney would have become proportionately hypertro- 
phied and performed double duty. But the right kidney wa,g, 
bjfc an untoward coincidence, practically non-existent. It ;had 
itself, as may be conjectured, many years before passed 
through a train of events similar to that which had now extin- 
guished the activity of its fellow.'*^^. 

The suppression of nrine in this case lasted nine days and a 
half. During the first three days the suppression was com- 
plete. ' Then followed a period of four days, during which an 
aggregate quantity of fifty-four ounces of urine were voided.. 
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Finally, in the last two and] a half days no urine was passed 
but six ounces were found in the bladder after death, makin 
a total of sixty ounces of urine secreted in nine days and 
lialf. This seems at first sight a not inconsiderable quantity, 
and causes surprise that, suppression being so incomplete, life 
was not longer maintained. But on closer inquiry the sup- 
pression proves to have been more complete than at first 
appeared. The urine discharged was exceedingly dilute, its 
sp. gr. ranged from 1010 to 1011, and its proportion of urea 
was only about two grains per ounce ; this gives a total weight 
of urea excreted in nine and a half days of only 120 grains, 
which is less than one fourth of the normal amount for a 
single day. 

Case 2. — A very stout, tall uiaii, ivt. 50, siificred four years before from 
symptoms of the passage of calculi froiu the left kidney. Two small uric- 
acid stones were i>assed after several weeks of suiferiug, anc^tlieu the 
symptoms subsided. 

After four years of good health tho ]iatient was seized one morning, 
without assignable cause, witli sudden pain in tho right loin and uigent 
desire to pass water. The pain and urgency of micturition continued until 
the afternoon, and small (luantities of bloody urine, amounting altogether 
to about half a i)int, were voided at short intervals during the day. The 
stomach was irritable throughout tho day. Towards evening the flow 
of urine ceased entirely and tho i)am diminished. 

I saw the patient for the first time about fifty hours after the commence- 
ment of the suppression, with Mr. Grindrod, of New Mills ; and I visited 
him daily until liis death, which took place nine days and a few hours 
after tho arrest of the. urinary flow. During this period l^e only voided 
urine once, namely, two ounces on the fourth day, and none was found in 
the bladder after death. This specimen of urine was quite characteristic 
of obstructive suppression. Its si>. gr. was 1010 ; it contained a little 
blood and a slight con’csponding trace of albumen. When the hlood- 
coipuscles had subsided, tho urine had a pale straw colour, and the deposit 
-contained, besides blood-disks, a large number of epithelial cells of a tran- 
sitional character, rosomhling those of the pelvis of the kidney. 

Tho case, which was closely watclM throughout its course, presentt;d 
a typical example of death from pure anuria. Dr. Garrod Avas tele- 
graphed for from London, and joined our consultation on the fifth day of 
suppression. 

For tho first six days the symx>toms were marvellously slight, and 
yielded hut faint indications that one of the capital functions of the body 
was in absolute abeyance. The muscular strength had indeed declined, 
and thwslecp was had, hut the patient was calm ; his tongue, skin, and 
pupils were natural ; there was little nausea and no vomiting after the 
fourth day ; the intellect was unclouded ; there was not the least urinous 





OBSTRUCTIVE SUFPRESSION. 


33 


or ainmoniacal odour about the breath or sweat ; the pulse was steady, at 
about 72, the respirations 24, and the temperature scarcely varied from 
the normal limits. There was no desire to make water, scai’cely any pain 
or tenderness in the right loin, and he continued to take a fair amount of 
nourishment. On the seventh day the characteristic symptoms of sup- 
pression began to show themselves. On this day occasional slight twitch- 
ings or pluckings of the muscles werd observed on the trunk and limbs, 
and the tongue began to be dry. The insomnia, which had been a marked 
symptom from the first, became verj’' distressing ; he dozed frequently for 
short periods, and started on falling asleep and awaking. He took 
nourishment fauly, and had no vomiting or thirst, and only very slight 
and transient nausea. 

On the eighth day the patient was still calm and (piitc free from mental 
confusion or inditthrence when fairly awake, but wlicii left alone he was 
(jonstantly falling oil’ into a fitful doze, and awaking \\ itii a start. The 
muscular twitchings were more marked than yesterday, and the muscular 
weakness had increased greatly ; nevertheless lie was iqi and dressed in 
his bedroom for an hour and a half. The pupils were natural, and he took 
his food pretty well — a quart of milk, some cocoa, bread and butter, and 
rice pudding. The skin had acted profusidy from the beginning in re- 
sponse to wanri baths. No nausea or vomiting. A peculiar panting 
character of tlie respiration was noticed to-day, which became more and ^ 
more iironouncod until his death. The tem])erature also began to fall. 

On tlio ninth day the patient’s condition changed greatly for the vrorse. 
The insomnia and restlessness were most distressing ; the twitchings of 
the muscles very frequent alid severe ; the tongue and mouth were perfectly 
dry ; the pupils were docitledly contracted, though still sluggishly re.spon- 
sive to light ; thirst was troublesome, and the appetite quite gone ; the 
weakness was so great that he could not walk without the help of two 
assistants ; his legs had to be lifted into the bath. There was no persistent 
Tjausea, but he vomited after a compound jala]> powder. Although liis 
intellect was clear when ho w'as roused (ho transacted some busiu(iss with 
his lawyer), there was marked indifference when ho was left undisturbed, 
and he lapsed at once into a dozy stale, lying with his mouth open and 
jaw half dropped, breathing pantingly with long pause between expiration 
and inspiration. ' . 

On tho tenth day, at one p.ra., the patient died, having lived for a little 
more than nine whole days from the onset of the 8up])re8sioiJ, and having 
voided in this interval oiily two ounces of a very dilute urine. 

Tllb incidents of the closing scene were very distressing. The weakness 
increased rapidly ; the night was most restless ; the patient was constantly 
getting up to have a stool, hut voided nothing except a little mucus. The 
thirst, dryness of the mouth and the muscular twitchings went on increas- 
ing. At six a. in’, the breathing became very embarrassed, threatening 
suffocation. He asked to ho instantly raised on the side of the bed into a 
sitting posture. He then belched up a large quantity of flatus, and was 
thereby much relieved in his breathing. After a couple of houra he lay 
down again, but with his head raised. The power of his legs was now 
quite gone ; he said he could not feel them. At nine o'clock the pulse was 
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80, respirations 15, very laboured and inten-upted. The pupils wore 
strongly contracted. The twitchings were incessant all over the body and 
limbs. 'J’ho breathing becoming again more embarrassed, he was lifted on 
the side of tlie bed, and finally into his ann chair. His stiength failed 
now juore and more, and the breathing became more and more difficult, 
and the uneasiness aiid distress increased, doznig and starting incessantly. 
He remained in bis chair until om; o’clock, when he began to slide oli', and 
while about to be assisted up again, he asked to have his hands rublwid, 
and suddenly fell back dead. Tiicn*. was no coma or convulsions through- 
out. He appeared to wander at times through the night, but when his 
attention was roused, he showed unshaktm consciousness and intelligence 
to the end. The character of his bi-eathing in tlie last few days was pecu- 
liar, and became increasingly so as death approached. The inspiration 
became moi*e and more piolonged and laborious, and expiration shorter 
and more 2 )anting, with a. lengthening pause between. The resiurator}' 
difficulty, whicli app(;ared to be the immediate cause of death, evidently 
arose from the diminishing ]»owt*.r of the inspiratory muscles. 

The imt-mortcm examination was confined to the abdomen. All the 
•organs were healthy, exc^ept the kidneys and ureters. The right kidney 
was enlarged and weighed 11 ounces. Its surface was dotted here and 
there with numerous black blood-spots ; but the general aiipearance both 
on the surface and on section, was pale mottled, decidedly amemic-looking. 
It contrasted strongly with tin* dark, almost black congested kidney found 
in Case 1. The pelvis and ureter were not in the least dilated. They 
contained about two teaspoonfuls of blood-stained urine. A small uric- 
acid calculus was found tightly impa<*ted in the lower pari of the ureter, 
just above its ontraiici^ into the bladder. It was about the size and shape 
of a heini)-seed, and weighed 1^ grains. 

The left kidney was fouml (jonipletel}'^ dcsti'oycd. It was hollow’ed out 
into a lobulated sac, about as large as the, healthy kidney. On cutting it 
open there escaped about live ouiiC(!S of an opaque white iluid, exactly 
resembling new milk. This singular-looking fluid retained its milky aj)- 
])earance, even on long standing ; it was found to consist of myriads of 
needles of urate of soda lloatiiig in a highly albuminous serum. Tbtf sac 
wall consisted of a tough leathery tissue, fiom one to two lines in thick- 
ness, quite devoid of any recognisable i-eiial structure. The cause of this 
niiscliicf was found at the eutnince into the ureter, where tlie channel was 
completely blocked up by a urie,-aeid stone, W(*ighing 52 grains. The rest 
“of the ureter was pervious and normal. 

The bladder was empty and healthy. The body generally was perCectly 
sweet and free from any urinous or ammoniacal odour. 

The pathological story of this man’s case was easily read even 
during life, and only a few details were left to he filled in at 
the autopsy. The left kidney was destroyed four years before 
by the impaction of a calculus in its ureter. The right kidney 
then became hypertrophied, and performed double duty in a 
perfect manner until another calculus blocked up the right 
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/urefccr. Then the secretion of urine was suddenly and jiernia- 
ncntly arrested, and the patient destroyed in Jess than ten 
days. 

In reviewing the symptoms in this case it may be observed 
that insomnia and progressive failure of tlic muscular strength 
marked the entire course of the case. A certain disturbance 
of the stomach and slight febrile movement set in when the 
stone was impacted in the ureter ; but these passed away after 
the fourth day. A fair amount of nourishment was taken up 
to the eighth day, after wdiich the power of taking food 
almost wholly failed. The movements of the pulse, respira- 
tion, and temperature, may be seen by a glance at the follow- 


ing table : — 

Tiilse. 

EeKpiratioii. 

Temperature 

Third day 

• 72 

— 

— 

Fourth day . 

. . 72 

21 

100 

Fifth day . 

. 72 

21 

90-7 

Sixth day 

. . 72 

21 

99-7 

Seventh day 

. 7G 

20 

98*G 

Eighth day . 

. . 7G 

22 

98'2 

Ninth day 

. 7G 

20 

97-1 

Tenth day . 

. . 80 

15 

— 


The pulse remained almost stationary, but wdtli a slight 
tendency to increased frequency. The respiration showed a 
tendency to diminished frequency, especially toward the last. 
The temperature manifested a ste«ady tendency to diminution, 
especially as death approached. This, I believe, will be found 
to be the general rule in urmmia. Muscular twitches w'crc first 
noticed on the seventh day. At first they were slight and 
infrequent, but they became' more and more frequent and 
severe as the case approached its termination. The fiiculties 
were clear to the last gasp; there existed, however, in the last 
three days a constant tendency to lapse into indiJference, with 
fitful dozing and starting, when the patient was left undis- 
turbed. The pupils did not show decided contraction until 
the ninth day, and dryness of the tongue and mouth became 
a marked feature on the same day. 

Tliis case and Case 1 illustrate a noteworthy point, in the 
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morbid anatomy of obstructive suppression. In both of them 
it is noted that the ureter above the obstruction, and the pelvis 
of the kidney, although moderately filled with stagnant urine, 
were not materially dilated or enlarged. Those examples of 
monstrously enlarged ureter and pelvis (sacculated kidney or 
hydronephrosis), which are often witnessed as the effects of 
obstruction in the ureter, are produced by slow degrees, and 
must be regarded as a growth rather than a simple dilatation. 
Indeed, the ureter and renal pelvis appear incapable of that 
rapid dilatation wdiich we are familiar with in the bladder. 
This consideration enables us to explain how two different 
results may follow one and the same cause, namely, obstruc- 
tion in the ureter. When the obstruction is suddenly esta- 
blished and is at once complete, the consequence is not 
enlargement and sacculation, but atrophy of the kidney and 
ureter. When, on the other hand, it is slowly established 
and is incomplete, it produces hypertrophic dilatation of the 
ureter and pelvis, and eventually sacculation of the kidney or 
hydronephrosis. 

Case 3. — A man, n?t. 40, liad suffered three montlis before from symp- 
toms of renal colic on the r//7/// side, and voided some small calculi. lie 
.soon recovered Iron this attack, and went about his business in his usual 
health, until tliice ivceks hefore his deatli. He then bcf^an to stiffer from 
pain in his left loin which (continued for a fortniglit. During this period 
the urine was voided in apj)areutly the usual (quantity, but his wife noted 
that it had entirely changed its character. Ilefore it had heen high 
coloured, but now it became “ clear as water.” At the end of the foi*tnight 
coni])lete sui)pression of urine came ou, and death ensued in five days. 

1 only saw this man once, on the day before his death, in consultation 
with Mr. Edwards, of tliis town. He was then in a state of full uramiic 
intoxication — jmpils contracted to pins points — muscular twitchings nni- 
veraal over the whole body— breathing panting, .slow, and intcrnipted — 
tongue and mouth quite dry. He was very restless, and almost indifTerent, 
yet he answered questions sensibly when romsed. lie died next day tvith- 
out coma or convulsions ; he siioke sensibly half an hour before his dcatli. 

Autoimj next day. The body was quite free from urinous or aminoniacal 
odour, and healthy in every part except the urinary organs. 

The nqht kidney ^ which was about the normal size, w^as hollowed and in 
process of atrophy ; the tiortical substance alone partially remained, and 
this was pale and w’asted. The infimdilmla were moderately distended, 
and contained about an ounce of pale fluid, which was lost. The right 
ureter was plugged up at its commencement by an elongated uric-acid 
jstone wjBighing twenty-two and a half grains. Another little stone as big 
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a hemp-seed, lay in one of the infundibula. The ureter below the plug 
was normal. 

The kft kidney was much enlarged, but healthy. It had the mottled 
apj)earance of the right kidney in Case 2. Three little uric-acid calculi, 
like llattencd mustai-d-seeds, lay free in th(.* iniiindibuln. The ureter and 
pelvis were moderately distended with fluid ; the ureter appearing about 
he size of a ci-ow-quill. On slitting it open superficial abrasions wei-e seen 
along its entire tiack, showing the footsteps of a desc(*nding calculus. 
Near the bladder this calculus was found, at the termination of the ui’cter. 
It slipped into the bladder during the manipulations. It was a round uiic- 
acid stone as large us a small pea, and weighed one and a lialf grains. 

The bladder was empty and healthy. 

.Though this case was seen but once, the diagnosis pre- 
sented no difficulties. Tlie course of events was evidently as 
follows : — Three months before the fatal attack Uie right 
ureter was plugged by a calculus, the function of the right 
kidney was thereby permanently extinguished, and the organ 
at once passed on to a state of atrophy, which was nearly 
complete at the time of death. The lell kidney then took up 
tlie double duty, and became proportionately hypertrophied. 
The calculous tendency, however, was not arrested, and about 
three weeks before death a small calculus passed into the left 
ureter. It continued to descend, amid much suffering, for 
about a fortnight, causing partial suppression of urine. The 
urine voided during this period liad the special characteristic 
of urine secreted under i^ressure from below, «>. it was pale 
and watery. At the end of the fortnight the calculus had 
reached the terminal portion of the ureter ; there it became 
immovably impacted, complete suppression ensued, and death 
followed in five days. It must be assumed in this case that 
during the fortnight of partial suppression a certain degree of 
blood-poisoning took place from the accumulation in the 
blood of the effete ingredients, which should have been re- 
moved by the kidneys, so that when the suppression became 
complete it only required five days (instead of nine or ten) to 
render the blood poisoned to such a degree as to be incom- 
patible with the maintenance of life. 

Case 4.— A man, ®t. 65, had been subject for some years to attacks of 
renal colic, and had from time to time voided uric-acid calculi. Some 
fourteen days before my visit symptoms of left renul colic had set in, with 
pain in the loin and frequent micturition. I was informed that during 
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tluistf fourteen days a considerable quantity of pale, clear urine had been 
voided, averaging altogether about two pints a day, but discharged irre- 
gularly. On some ilays none liad been discharged, wliilc on other days it 
hiid llowed copiously at two or three separate micturitions. 

^Vbeu 1 saw the ])aticnt he was in the hist phase of uraiinia ; the pupils 
were strongly contracted ; there were Jrequent and universal muscular 
twitehings ; pulse 100 ; respirations 16, markedly panting, but conscious- 
ness was intact when the attention was roused. 

Thchy])Oga,strinm being iwotuberant and dull, a cathctei’was introduced 
by Dr. Jepson, with whom I saw the case, and two jants of urine wen- 
withdrawn. This i)rcscnted .the usual characteristics of obstructive sup- 
pression, it was very pale, and its sp. gr.*1006. 

Death took pi ac(^ on the fifteenth day of. suppression, which, however, 
Jiad only been partial throughout. A post-mortem exiimination w^as not 
permitted, but it was not dillicult to divine what had occurred. The light 
kidney haij doubtless been destroyed at some previous ])eriod by tin* im- 
paction of a calculus in its ureter. The left kidney, which had then 
become the sole organ of the. urinary funetiou, was in its turn subjected 
to a similar aecddent ; a calculus entered its ureter and faihui to clear the 
passage into the bladder, incomplete su]>]»ression ensued, and death in 
fifteen days. 

This case is instructive in one respect, and suggestive of a 
caution in judging of the amount of urinary secretion. This 
man voided on an average about two pints of urine daily. 
Had this amount been of normal density and appearance, it 
would have indicated a degree of renal activity certainly equal 
to the prevention of urmmic poisoning. Patients may live for 
months without voiding more than fifteen or twenty ounces of 
urine a day, as is frequently witnessed in cases of cin’hosis of 
the liver and in regurgitant heart disease. But in these cases 
the urine is always of high density, deeply coloured, and fully 
charged with urinary ingredients. Here, on the contrary, the 
urine was pale and dilute, and the density of the specimen 
eis:amiiied was only 1006. What amount of normal urine this 
represented cannot be accurately determined, but judging by 
the result of my analysis of the urine passed under similar 
circumstances in Case 1, the urea would not amount to 
more than about one grain to the ounce. Calculating on this 
basis, this man excreted only forty grains of urea per day, 
which is not more than one-tenth of the noimal amount. 
Another point in the case deserves notice as being more or less 
constantly characteristic of the mode of emission of urine in 
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obstructive suppression ; this was the iiTegubarity of the times 
of discharge. Although the patient in this case discharged an . 
average quantity of two pints a day, tin’s was not voided with 
that approach to regularity which marks the normal state, but 
most irregularly ; one day no urine at all would be voided, 
the next day it would be voided coinously two or three times, 
then again none at all for two or three days, and so forth, 
have noticed this paroxysmal character of the urine-discharge 
in all my cases of obstructive suppression, and I believe it to 
be a point of considerable diagnostic value. 

The two following remarkable cases show that recovery is 
possible even after very protracted suppression of urine, pro- 
vided the flow of urine can be re-established. The notes of 
the two cases were furnished to me by Dr. Clifford Allbutt, of 
Leeds, and Dr. Dnigan, of Gainsborough, respectively. In the 
first case the suppression continued for nearly ten days, jukI 
in the second for nine days. In neither case were twitchmgs 
of the muscles noted, but the pupils had become contracted 
in Dr. Allbutt’s case, and there was some mental confusion. 
From my own experience I should regard muscular twitchings 
as the first really undoubted and characteristic symptom of 
uraemic poisoning ; it cannot, therefore, be said that recovery 
followed in either case after the full declaration of uraemic 
symptoms. Another apparently well-anthenj;icatcd case of 
recovery after nearly ten days’ total suppression, of obscure 
nature, is recorded in the tenth volume of the ‘ Edinburgh 
Medical and Surgical Journal,’ p. 409. 

Cask 5. (From the notes of Dr. Allbntt.)— Mr. W — , a healthy vigorous 
man of about 56, was lirst seen by Mr. Wheelhouse, on Wednesday, 
September 11th, 1867. He complained of great lumbar pain, weight, 
sense of fulness, sickness, and febrile disturbance. • 

^Monday, 16 th.— Symptoms of descent of calculus along ureter com- 
menced. 

Saturday, 21st. — During this time stone apparently traced along ureter. 

October 2nd. — Stone from last date till now seemed to be impacted at 
entrance into bladder, constant pain augmented in paroxysms till 3 a. in. 
this morning, when sudden and entire i-elief was felt, and tlio patiiJiit was 
told how to look for symptoms of stone in the bladder. At 6 a.m. lie 
passed the last quantity of urine, aljout 3 ij. Up to this time the How had 
been free and the fluid normal. 

3rd, 9 a.ni.-~Ko urine passed. Catheter used, but no obstruction found. 
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Bladder quite empty. 8 p.in.— Same state. Perfect freedom from pain, no 
urine. No symptoms of unemia. 10 p.in. — Consultation with Dr. AUbutt. 
Same state. Temperature 100^ Hot bath and fomentations ordered. 

4th (Friday), 9.30 a.m. — Same state. No urine. No uwemia. Much 
local uneasiness and restlessness. Temperature 98*" *2. Fomentations, 
saline purgatives and diluents. Bromide of potassium with a little iodide 
given as a sedative, opium being inappropriate. 9 p.m. — Same state. A 
drop or two of urine had been coaxed out, just enough to make a stain at 
the bottom of a small vessel. No symptoms of poisoning. Patient quite 
clear and much more comfortable. 

5th. — Mr. W. summoned at 5 a.m. Much pain at the old point ; 
cramped limb of same side ; not a drop of urine, though fi*equent solicita- 
tions ; firm pressure on part gives relief. Sp. -ffith. Sulpli. ordered everj' 
half hour. 8.30. — Seen with Dr. Allbutt. Pain subsided after a few 
doses of ether ; no urine ; breath sweet ; perspiration normal. On exami- 
nation whole left side of belly from middle line dull ; left rectus tense ; 
dulness varies a little with position. Patient clear and intelligent ; no 
drowsiness. Ether and bromide omitted. 3 p.m. — Same condition ; iwiin 
returning ; no urine ; no unemia. 9.30. — Seen with Dr. Allbutt. Phy- 
sic^ examination : — Dulness over whole of liypogastrium below a cross line 
drawn through the navel ; dulness little affected by positipn. Examination 
per rectum ^owed only a tender spot behind the prostate ; no bulging ; 
catheter passes freely, and is moistened with a few drops of mine, i)erhaps 
twenty or thirty drops ; upon the end ol“ it is a little bloody mucus. 
Breatli decidedly urinous ; mind clear ; no headache. Pulse weaker and 
quickening a little. Pulse and tempeiuturo have been normal. 

6th, 9.30. — Pulse 96, better ; temperature 98° *2. Had passed a fair 
night ; no urine. Dulness of belly extends a little above navel on left 
side, but not extending so far to the right as yesterday. Breath urin- 
ous. Bowels have been kept open by salts until to-day, when no motion 
was reported. 9.30 p.m.— Singularly clear in head ; placid sleep for live 
hours. Two watery stools. No urine, unless it he a very few drops 
passed after rei)eated efforts ; is cheerful, and w^alks about the room easily, 
and is well able to sit down and rise. A little cough which he has seems 
to shake and hurt the lower belly. Tongue coated, but food taken fairly 
in small quantities. Has had for instance a little partridge to-day. Pulse 
and temperature normal. Breath sweet. Ankles not puffy. Dulness all 
over hypogastrium. 

« 7th, 9.30 a. m. — Goodnight. Pulse natural. Temperature 97®. No stupor 
or headache. Sense of a movable tumour in lower abdomen. A few di^ps 
of urine, perhaps a teaspoonful, accumulated after repeated efforts. 10 p.m. 
— Complains of weight at lower Ixdly on left side, and pain there on cougli- 
ing. Sickly dming the day. Pulse and temperature normal. No uraemic 
symptoms* 

8th, 9th, and 10th.— Some report, unless there be a little drowsiness 
and tendency to be a little ** lost at times. 

11th.— This morning a little mine was passed, quantity not recorded. 
There is a good deal of mental oppression, especially after awaking. 
Aspect dull and heavy. Pupils contracted. Dulness of abdemen about 
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the* same ; it is a little increased on left side, but diminished a little to the 
right. He has been purged to-day without medicine. 

12th.-— Has passed Jivss of water, and there is a little less mental obfus- 
cation. Has had a warm baili, which relieved him in every way. Is still 
purged also, an action which is not prevented. Tongue loaded, appetite 
nil. Temperature normal. 

13th. — Marked improvement; a copious flow of mine last night. The 
head clear ; a refreshing night. Some return of appetite. Abnormal dul- 
ness much diminished. 

14th and 16th. — good deal of pain, dragging and jiaroxysmal; chiefly 
in the old place, above and to left of pubis ; is irritable and restless ; ex- 
pression worn and anxious. There is no pain at the end of the penis. 
Pulse 100, weak. Temperature 100. As the water is now very abundant, 
we are able to give him champagne and morphia injections, which with 
warm water baths relieve him. Is still purged. 

16th and 17th. — Pains cease. No stone is discovered. Convalescence. 

21st. — May be considered well. Functions normal. Ai)petitc good. 
No dulness in abdomen. 

I strongly suspect that the suppression in this man was not 
due to the impaction of a calculus in the ureter, as seems to 
have been the impression of Mr. Whcelhouse and Dr. Allbutt, 
but to the existence of a double hydronephrosis, and that the 
case was similar, pathologically, to one which fell under my 
notice some three years ago, and which will be related hereafter 
(see Hydronephrosis, case of J. S.). Temporary suppression of 
urine, extending over some days, follo^ved by copious flow of 
urine, is a distinctive feature of cases of hydronephrosis ; and 
the extensive dulness in the abdomen, which disappeared after 
the urine began to flow, can (the bladder being empty) scarcely 
be otherwise explained. 

In the next case, however, the suppression was undoubtedly 
due to the impaction of calculi in the ureter, and ceased when 
these were voided. 

* •» 

Case 6. (From the notes of Dr, Duigan.)— The patient was a strong, 
stout, middle-aged qattle-jobber, living in the country. He had often 
suffered from renal colic and had frequently passed uric-acid calculi. The 
attack began with pain in both loins, and the patient had had complete 
suppression for three or four days when first seen by Dr. Duigan, in con- 
sultation with Dr. Smallman of Willingham. The pain had then com- 
pletely subsided, and, except for loss of appetite and the suppression, the 
man presented no marked symptoms. The introduction of a catheter 
showed that the bladder was empty. For TiiTia days he continued in this 
state, never passing any urine all that time, and not suffering from any 
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bad symptoms, sickness, or other indication of uraemic poisoning. At the 
end of this period the kidneys began to act, and he passed a quantity of 
clear urine of low specific gravity, containing nothing abnormal. With 
this urine ho voided three or four uric-acid calculi, and shortly after got 
quite well. 

In this case it is probable that one kidney had been destroyed 
at some former i)eriod by the impaction of a calculus in its 
ureter ; at the same time it is not absolutely impossible, as 
Dr. Duigan suggests, though, I think, highly improbable, that 
both kidneys may have been sound, and that both ureters were 
obstructed by calculi at the same moment. 

Case 7. — A man, oat. 59, was visited by me with Dr. Herbert Benshaw, 
of Sale, on July 10, 1871. Six months before he began to suffer from pain 
in his back, loss of appetite, failure of strength, and constipated bowels. 
The pain in the back was of a constant and severe aching character, requir- 
ing endermic injection of morphia for its relief. The mine was pale and 
abundant, but dischargcid irregularly. It did not at any time up to my 
visit contain blood or albumen. 

A month before, the patient had total suppression of urine for four days. 
This was overcome by compulsorily walking him about between tw'o assist- 
ants. The urine returned and the pain subsided. After this, however, 
the discharge of urine wms extremely iiTegular, and it was noticed that 
when the urine flowed freely the pain in the back was relieved, and that 
the pain became aggiuvatcd when the urine was for a time supi>re^sed. 

After the above-mentioned four days’ suppression he recovered a good 
deal, and went to Southi)ort. There he was attacked with dian’hoea, and 
had to return home in consequence. 

At the date of my visit he w'as suffering severely from the pain in the 
back ; he was very weak, and the legs were slightly cedematous. He was 
then passing from one to two pints of a dilute urine daily ; this contained 
a trace of albumen. I requested that all the urine which the patient voided 
should be collected and brought to me day by day, for the next three days. 
The. first day he voided two pints, the second day one pint, and the third 
day eight ounces. For the next three days the urine was totally sup- 
pressed, and he died. The specimens of urine were all alike'; they were 
pale and watery, the specific gravity ranged from 1009 to 1010 ; they were 
acid, and contained a trace of albumen. 

The symptoms during the last three days of life were as follows, accord- 
ing to the statements of Dr. Benshaw and the patient’s wife, for I only 
saw him once myself : — Increased weakness, marked panting breathing ; 
dian’hoea for the last two days ; twitchings of the muscles ; rambling deli- 
rium when left to himself, but perfect consciousness to the last when his 
attention was roused ; no coma, no convulsions: * 

Autopsy, — Body quite free from urinous or ammoniacal odour. All the 
organs were healthy except the urinaiy apparatus. The source of mischief 
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was found to be a hard sciiThous mass, as large as an orange, which half 
filled the pelvis. This gi'owth involved the base of the bladder and thci 
prostate gland. The rectum was adherent to it and constricted for tlni 
space of an inch ; but I could get two lingers through the narrowest part. 
^J’he seat of the scirrhous gi-owtli in the bJacMei- was the submucous tissue. 
Neither the mucous nor peritoneal coats were imi)licated, though much 
l)uclvered and folded, owing to the contraction of the thickened wil of the 
bladder. The whole trigone was involved, and the disease extended for a 
full inch above the trigone, terminating in a thick, abrupt rim or border. 
'Flic walls of the bladder in the implicated region measured from half to 
three quarters of an inch in thickness. The fundus of the bladder was 
<iuite healthy, and the organ was ca]mble of containing about half a pint 
of urine. 'Fhe urethra for the length of an inch passed through the dense 
mass of the luostatc, which was fully an inch and a half thick. The 
cliaimel was quite free, a catheter had ]>een I'opoatedly passed during life 
without any difficulty. 

The tenninal portions of both ureters passed for the length of an inch 
through the scirrhous mass ; their course in this part was tortuous, and 
their channel compressed by the surrounding growth, but a probe could 
be insinuated through both of them, showing that neither was comjdetely 
occluded. Above the bladder both ureters were dilated to the size of the 
little linger (the left more than the right), and distended with urine. The 
left kidney was greatly atrophied and weighed only 24 oz. ; the interior 
was hollowed, without trace of pyramids, and the cortical substance was 
reduced to a fleshy rim of tissue of homogeneous appearance. The right 
kidney was enlarged, and weighed 7 oz. ; it was hollowed, but not so com- 
pletely as its fellow. The pyramids urere gone, and the cortical substance 
was undergoing absorption. The pelvis was enlarged to the size of an egg^ 
and distended with urine. 

It was evident that the left kidney had not done any duty for some 
months, and that life had been sustained by the hypertrophied right 
kidney until its ureter also was blocked up by the progress of the growth in 
the bladder. 

The tumoui’ had contracted adhesions to, and made extensions into, the 
adjacent parts in the pelvis. The iliac vessels passed through a dense 
sciiThous mass, whereby they must have been more or less compressed : 
this was evidently the cause of the cedema of tlie legs. 

My notes of the next two cases are imperfect, but as each of 
them illustrates some point in the history of obstructive sup- 
pression, I will add them to the series. 


Case 8.— This was an old lady of about sixty whom I saw’ with Pr. 
Gardiner of Ashtpn. She was afflicted with cancerous disease of the uterus 
^d vagina, involving the base of the bladder and (presumably) implicat- 
ing the terminal portions of the ureters. When 1 visited her no urine had 
been passed for four days, and the suppression continued without inter- 
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ruption for three days longer, altogether a total of seven days. After this 
the urine returned and flowed normally for the remaining four weeks 
during which she lived. During the time of suppression there was great 
restlessness and insomnia, with a Hushed and anxious expression of coun- 
tenance, but no twitchiugs of the muscles, and no convulsions nor coma. 
There was no autopsy. 


Seven days of suppression of urine, without the development 
of nrsBinic symptoms, and issuing in recovery so far as the sup- 
pression was concerned, is, as we have seen, not an unpre- 
cedented occun’ence. It may be conjectured that in this case* 
one ureter was permanently occluded by the morbid growth ; 
and that during the epoch of suppression the opposite ureter 
had become blocked up, probably by a fungous excrescence pro- 
jecting into its calibre, and that an ulcerative process at the 
end of seven days again cleared the passage. This is a process 
analogous to that which sometimes occurs in scirrhus of the 
pylorus, when the strictured state prevailing in the earlier 
periods is afterwards removed by the softening and ulceration 
of a portion of the cancerous mass. 


Case 9. —A man of about 35, greatly given to alcoholic excesses, was 
seen by me, with Mr. Hunstone of Strangeways, on January 15th, 1869. 
He had then passed no urine for four days. He was somewhat stout, and 
both loins were doubtfully thought to bo the scat of bulging, of an elastic, 
cj uasi-fluctuating character. The previous history threw no light whatever 
<»!i the nature of the case. There were no unemic symptoms, but a great 
.*)^.'nse of tension of the abdomen. I saw this man on three successive days, 
and introduced a tubular needle to the depth of three inches into one of 
the latcml bulgings, but without reaching any collection of fluid. The 
notion I entertained was that a double hydronephrosis existed, and that 
the swellings in the loins were the sacculated kidneys distended with urine. 
Ho died two days after ray lost visit. No post-mortem examination was 
pisrmitted. The sup])ro88ion lasted nine days, and during that period only 
about an oimco of urine was voided. Mr. Hunstone states that tliis ^as 
pale. Up to the seventh dhy of suppression there were no twitchings of 
the muscles nor marked contraction of the pupils. The information re- 
specting the final symijtoms is defective. There was great restlessness 
and insomnia. Consciousness was maintained to the last, and the ])atient 
iisked to be prayed with just before his death. 


The following case came under obserration while tihese sheets 
were pasmng through the press. It is remarkable in two re> 
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spects — ^namely, the long survival of the patient (15 days) and 
the occurrence of transient anasarca. 

Cask 0. — ^Mrs. P., ret. 66, had been suffering for 18 months from occa- 
sional uterine hremori’hage, due to scirrhus of the os and cervix uteii. On 
Jan. 16th, 1876, the urine became very scanty, and next day it altogcthei- 
ceased. From this date to the day of her death, on Jan. 30th, not a dro]) 
<>f urine was secreted. I saw her on the tenth day of su])prcssion, with my 
friend Dr. Lloyd -Koberts, to whom I am indebted for the notes of her rase. 
Her condition was singularly calm. She took her food, and slept well, 
the tongue was moist tind the pupils natural. Pulse 84 ; temperature 99°. 
There, was no pain anywhere. Dr. Robeits infoniied mo that on the two 
first days of suppresssion there was slight general anasarca — most marked 
in the face. This syirijitom entirely iiassed off on the third day ; but there 
was a slight recuiTence of a*donia in the feet on the. day before death. 

On making a digital examination, an exttmsive scirrhous g]r)wth was 
found, involving the cervix uteri and tin? adjoining jiari of the vagina cor- 
responding to the base of the bladder. This explained the 8U])pression ; 
the ureters, as they jiassed through the trigone were doubtless involved 
in the cancerous growth, and tluTcby occluded. The bladder was found 
empty. 

The symptoms continued almost unchanged until Jan. 29th. On that 
day she became worse. The pupils became contracted ; and muscular 
twitches were observed in the face. The muscular power failed raj)idly, 
first in the arms and legs, and lastly in the trunk. She died quietly on 
the morning of Jan. 3(lth, apparently from paralysis of the resiuratory 
muscles. The temi)eratiiro on the 29th sank one degree below the normal. 

Ho autopsy was permitted. 

The duration of life in complete obstructive suppression 
appears to range, as a rule, from nine to eleven days, and the 
passage of a few ounces, or even two or three pints, of a dilute 
urine does not seem to extend the time of survivorship beyond 
a few hours. I have not discovered more than two well- 
authenticated cases (in addition to the one just related — 
Case 10) in which suppression of urine was complete, 
or approached completeness, where the patient survived b^j- 
yond the eleventh day. The first of these is recorded by Eayer 
(^Mal. des Reins,’ t. iii. p. 490). He was a man of sixty-four 
years of age, who had hydronephrosis of the right kidney of 
many years’ standing. The ureter of the left kidney was 
blocked up by a calculus, and suppression of urine ensued. 
This proved fatal in twenty-five days, and in that interval 
only two ounces of urine were voided. The second case is 
described by Sir J. Paget in the second volume of the 
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* Transactions of the Clinical Society/ The patient was 
seventy-three years of age. The right kidney was atrophied 
and apparently incapable of secreting any normal urine. The 
left kidney was hypertrophied and the ureter blocked by a 
stone. Complete suppression ensued for thirteen days. No 
symptoms of uraemic poisoning appeared until the last of these 
tiiirteen days, when a slight attack of convulsions occurred. 
Then, on the fourteenth day, he passed an uncertain but 
** considerable” quantity of urine, and again six ounces on the 
same day ; some slight convulsive movements which had been 
observed during the day then ceased. From this period until 
his death, seven days afterwards, the suppression was complete, 
and no urine.was found in the bladder after death. So that 
there was total suppression for twenty-one days, only interrupted 
by one day’s emission of urine. Muscular twitchings made 
their appearance on the sixteenth day. Sir J. Paget attributed 
the extraordinary protraction of life in this case mainly to the 
patient’s advanced age ; but this view is scarcely borne out by 
other experience. My first patient was sixty-seven— only six 
years younger than Sir J. Paget’s case, yet he only survived 
nine and a half days, though he secrejbed sixty ounces of urine 
in that period. 

There are, indeed, other cases on record, in the more ancient 
literature of medicine, in which patients arc alleged to have 
survived many months of total suppression of urine ; but it 
may be safely affirmed that imposition of some sort or other 
was practised in tliese cases. 

Treatment , — Our notions of the treatment must vary ac- 
cording to the nature of the obstruction. Taking first those 
cases which arc due to impaction of a stone in the ureter, it 
n?ust appear that the use of ordinary diuretics cannot avail 
against a physical obstacle. There is something to be said^in 
favour of means directed to excite the contractile power of the 
ureter. In my second case Dr. Garrod miggested, with this 
view, the use of turpentine, but it provoked vomiting and 
could not be persevered with. Or remedies of an opposite 
class might be alternately tried with the purpose of relaxing 
the spasm of the ureter, such as opium, chloroform, beila- 
donna, venesection; and warm baths. My own impression. 
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however, is more in favour of mechanical means ; and in re- 
viewing the cases which have fallen under my notice, I cannot 
help thinking that something further might have been at- 
tempted in this way wdth a prospect of advantage. One such 
means, namely, kneading and shampooing the renal region and 
the course of the ureter, was in two of my cases followed by a 
so immediate, though only transient, flow of urine, that I 
could scarcely doubt that it was due to the means employed. 
But in a large number, if not the majority of cases the impac- 
tion takes place near the bladder, where no direct force can 
be applied. Indirect means, may, however, be tried. The 
physical condition is generally this : — Above the calculus the 
ureter is open and distended with stagnant urine ; at the seat 
of the lodgment, and below it, the ureter is contracted. A dis- 
placement either upwards or downwards would bo likely to be 
followed by relief. To provoke such displacement succussion 
of the body and various changes of posture might be tried. The 
patient should be directed to support himself from time to 
time on his knees, with the upper half of the body depressed, 
and the sacrum might be repeatedly struck with the fist. The 
force of gravity would thus be brought in aid to coax the 
obstacle back toward the kidney. Or walking the patient 
between two assistants up and down stairs and about the room 
might be practised in the earlier periods of the case, with the 
object of facilitating the descent of the calculus into the 
bladder. Means of this class should be persevered in to the 
end, for experience is warrant that hopes may be entertained, 
oven almost to the last, that the obstruction may be yet 
overcome. 


VI.--REACTION OF THE HEINE. 

There is no property of the urine of more varied and impor- 
tant significance than its reaction. Therewith is intimately 
-connected the occurrence of several kinds of urinary deposits, 
together with the origin, growth, and medical treatment of 
gravel and urinary calculi. 

The reaction of the urine is liable to be affected by i--foody 
the cold hathy vmdiciml substancesy general dmascy and decomjoo- 
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sitim of the Becretion. It is also important not only 
distinguish acid from alkaline urine; but it is at least 
equally so to distinguish between alkalescence from fixed 
alkali (potash or soda) and alkalescence from the volatile alkali 
(ammonia). 

The most convenient method of ascertaining the reaction of 
- the urine is by means of blue and red litmus paper. For deli- 
cate operations the violet-tinted papers are the best : and they 
answer both for acid and alkaline fluids — being turned red by 
the former and blue by the latter. To distinguish between 
the volatile and fixed alkali, the paper, after being rendered 
blue, should be allowed to dry in the open air. If the blue 
colour persist after complete desiccation, the alkali is fixed ; if 
it disappear, and the original colour be restored, the alkales- 
cence is due to ammonia. The smell of the urine is also a 
useful indication in such cases (sec p. 13). 

Healthy urine is generally acid. This arises chiefly from 
the presence of a number of acid salts — phosphates and urates ; 
Ijartly also from free acids — lactic, oxalic, acetic, &c. In a 
number of observations by the present writer, it was found, on 
an average of nineteen days, that in a healthy man it required 
14 *10 grains of dried carbonate of soda to saturate the total 
daily acidity of the urine. Some days were found throughout 
to exhibit a feeble acidity ; on onfe of these only 5*9 grains of 
dried carbonate of soda were necessary to neutralize the whole 
acidity. On other days the acidity ruled high; one day the 
acidity equalled 22’34 grains of carbonate of soda. 

The circumstances wliich modify the reaction of the urine 
may be considered under the following headings : — 

1. Food and fasting. Dr. Bence Jones was the first to point 
out that the reaction of the urine held a close relation to the 
digestion of food. He found, by examining the urine at shdrt 
intervals, that a notable falling olf in its acidity took place 
after a meal ; ai^ that in numbers of healthy persons the 
urine bpefame neutral or alkaline for two or three hours after 
breakfast and dinner. Doubts have been thrown on the con- 
clusions of Dr. Bence Jones by Yogel, Beneke, Sellers, and 
Ddavaud. Some years ago I undertook a series of experiments 
with a view of submitting this question to a firesh examina'- 
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tion.* The urine of a healthy person was examined at hourly 
periods after a meal, and its acidity or alkalescence carefully 
determined by volumetrieal analysis. My results confirmed, 
in the fullest manner, the observations of Dr. B. J< ncs. A 
meal, whether of animal, vegetable, or mixed food, was found 
invariably to depress the acidity of the urine, and in most 
instances to render it actually alkaline. To this movement 
the name of aUcaline tide may, for the sake of brevity, bo 
applied. After breakfast the alkaline tide was found to set in 
earlier than after dinner, and its duration was more brief. In 
forty minutes after breakfast there appeared, nearly always, 
a sensible declension of acidity. The urine, however, never 
became actually alkaline, nor even neutral, so soon. Durinj^ 
the second hour after breakfast, the alkaline tide usually cul- 
minated ; but in about ii third of the observations the point of 
least acidity was not reached until the third hour. Then the 
tide turned ; during the fourth hour the urine was found to be 
rapidly recovering its lost reaction, and toward the end of that 
time it |had usually regained its original acidity. Thus for 
about four hours breaki'ast exercised a depressing effect ou the 
acidity of the urine ; but the secretion was not actually alka- 
line usually for more than an hour, sometimes for two, and 
veiy rarely for three hours. . 

The effect of dinner was not perceptible until the second 
hour after the meal. During tlw succeeding three hours (third, 
fourth, and fifth hours) the alkaline tide ran in its greatest 
strength. In the third and fourth hours the urine was always 
(with two exceptions) alkaline, when the meal had been of 
mixed food or animal diet. At the end of the sixth hour the 
tide had generally turned, and the acid reaction been restored. 
Three hours was the usual duration of the alkalescent state* 
after dinner ; sometimes two hours ; more rarely four hours ; 
and on one occasion five hours. The amount of free alkali 
discharged after dinner was generally nearly |k)uble the quan- 
tity after breakfast. This was due, probably, to the fact that 
dinner was usually a much heavier meal than breakfast, and 
its impression on the system consequently more intense. 

♦ See a paper by the autW, entitled ‘'A Contribution to Urology,” in the 
Memoirs,;^ the Manchester Lit. and Phil. Soc., 185U. 
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The alkaline urine voided after food owed its reaction to 
fixed alkali, and not to ammonia. It was rich in earthy and 
alkaline phosphates ; on these latter, in a basic state, depended 
apparently its alkaline reaction. Sometimes it was clear when 
voided, but more commonly turbid, from the precipitation of 
earthy phosphates. 

Although the immediate effect of a meal was thus to depress 
the acidity of the urine, the more remote cmmqvmee was to 
maintain and even increase the acidity. This was seen most 
distinctly when comparison was made of the acidity of the 
morning urine, when supper had been taken the night before, 
with that of the morning urine when no supper bad been 
taken. In the former case the free acid discharged in the 
hour preceding breakfast was enough to saturate 0*88 grain 
of dried carbonate of soda : whereas on the mornings after 
Bupperless nights the discharge of acid was only equal to 0*51 
grain. 

The remote effect of animal food appeared considerably 
greater than that of vegetable food : so that a highly ani- 
malised diet would tend in the long run to intensify the acidity 
of the urine — a conclusion quite in harmony with ancient 
opinion. 

Clinically, tlie urine is rarely observed to be alkaline after 
food. For, although it may be alkaline as it leaves the kidneys 
during several hours a day, after the two principal meals, it is 
mixed in the bladder with acid urine secreted before and 
after the alkaline tide, and the whole product ejected by mic- 
turition is acid. It is necessary, therefore, in order to test the 
effect of a meal, to analyse the secretion, as it were, by examin- 
ing it at hourly interv^s. It happens occasionally, however, 
'that the urine of an ordinary micturition is the isolated ‘pro- 
duct of the alkaline tide. I have known even a calculous 
patient, whose urine habitually deposited large quantities of 
uric acid, to void an alkaline urine in the forenoon from the 
effect of breakfast. 

Dri B. Jones considered the depression of the acidity of the 
urine after a meal to depend on the withdrawal of acid from 
the blood into the stomach for the purposes of dige|^ion : 
whereby the blood became for the time lessjcapable of yielding 
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acid to the kidneys. On the completion of digestion the gastric 
juice was re-absorbed with the chyle and presently communi- 
cated its acid to* the urine. An antagonism was thus supposed 
to exist between the stomach and kidneys ; when the stomach 
was empty its mucous membrane was neutral, while the urine 
on the contrary was highly acid ; but when the stomach was 
full, acid gastric juice was abundantly poured out on its 
mucous surface for the purposes of digestion, and at the same 
time the urine tended towards neutrality or alkalescence. 

While admitting the probability of some such correspon- 
dence, I am disposed to attribute the occurrence of the alkaline 
tide after meals to a totally different cause — namely, to the 
entrance of the newly-digested food into the blood. If, as is 
believed, the normril alkalescence of the blood is due to the 
preponderance of alkaline bases in all our ordinary articles of 
food, a meal is jyy o tanio a dose of alkali, and must necessarily, 
for a time, add to the alkalescence of the blood ; and as the 
kidneys have delegated to them the function of regulating the 
reaction of the blood, the urine immediately reflects any undue 
addition to, or subtraction from, the blood’s proper alkalescence. 
This hypothesis is mainly supported by the coincidence of time 
which exists between the passage of the digested food into the 
blood and the occurrence of the alkaline tide. The gastric 
juice is poured into the stomach immediateltj after a meal, but 
the acidity of the urine does not suffer depression for an hour 
or two afterwards — not in fact until the meal has been in great 
part absorbed. 

After the primary effect of a meal has passed off, the acidity 
of the urine slowly increases until food is taken again. The 
highest acidity is, therefore, always found after the longest 
fasting, or just before meals. In the early morning before 
breakfast, the urine was always found excessively acid, and 
deposited abundance of urates on cooling. There seems, how- 
ever, a limit to the increase of the acidity after prolonged 
fastipg : Dr. Bence Jones found that continuing to fast for 
twelve hours beyond the usual time of taking food did not 
intensify the acidity of the urine. 

2. Ejects of IfedicineB . — ^Both mineral and vegetable acids 
when administer^ in large quantities tend to raise the acidity 
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of the urine ; but their effect is inconsiderable. Urine that is 
habitually alkaline can certainly not be rendered acid by the 
internal administration of acids even in very large quantities.* 
The most powerful acidifiers of the urine are probably free 
carbonic acid (Heller) and benzoic acid; (he latter appears 
in the urine as hippnric acid. 

AlJcaline suhstances have a much more powerful influence ; 
and it is an easy matter to deprive the urine of its acid re- 
action and to render it strongly alkaline at pleasure. This 
effect may bo attained by the caustic and carbonated alkalies, 
or by the alkaline salts of a certain group of vegetable acids — 
acetic, tartaric, citric, malic, and lactic acids. The most con- 
venient for the puqiose, as well as the least disturbing to the 
digestive organs, are the bicarbonates of potash and soda, and 
the acetates and citrates of the same bases. By the adminis- 
tration of these salts the urine may be kept persistently alka- 
line for weeks and months without detriment to the general 
health. It requires from 300 to 400 grains of the bicarbonate 
of potash, and about as much of the acetate and citrate, given 
in divided doses during the twenty-four hours, to keep the urine 
steadily alkaline in the adult. From munerous observations 
on diflerent individuals, I found, that, given in these large 
doses, about two-thirds of the alkali appeared in the urine as 
free carbonate ; while the remaining third was expended in 
neutralising the acidity of the urine and otherwise disposed of. 
The conversion of the acetates, citrates, etc,, into carbonates*, 
which was bIioto lonjg since to occur by Wohler, takes place, 
according to Buchheim and Magawley, in the intestinal canal, 
and the salts in question are therefore absorbed into the blood 
„ as carbonates. The bi-carbonates, acetates, and citrates, if 
moderately diluted, were not found to have any tendency to 
cause diarrhoea : the tartrates, on the other hand, were always 
found to occasion more or less purging. 

The basic phosphate of soda, the common phosphate of soda, 
and borax, likewise possess the power of alkalising the urine ; 
but their effect is very feeble compared with that of the salts 

* For farther information on the action of acids on the urine, see Farkes, 
^ On the Composition of the Urine,” p. 145 et seq. See also a paper by Ur. 
Bence Jones, St. George’s Hosp. Reports, 1S69. 
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before mentioned. The common phosphate of soda, in the 
quantity of 640 grains in the twenty-four hours, in divided 
doses, produced a total alkalescence of tile urine, only equal to 
22 grains of carbonate of soda : whereas half the quantity 
of the acetate of potash produced an alkalescence equal to 120 
grains of carbonate of soda ; 640 grains of the basic phosphate 
of soda produced an alkalescence equal to 37 grains of car- 
bonate of soda : 320 grains of borax gave an alkalescence of 
0 grains of carbonate of soda ; this last salt proved difficult of 
toleration by the stomach. 

The power of alkalising the urine is especially valuable in 
the treatment of urinary gravel and calculi ; and to the chapter 
on the solvent treatment of urinary concretions I must refer 
the reader for further details on the subject. 

3. Tim Gold Bath, — Durian * found that the urine became 
invariably alkaline after prolonged immersion of the body in a 
bath at a colder temperature than that of the body. Even the 
addition of nitric acid to the bath did not in the least alter the 
result ; nor did the addition of carbonate of potash cause an 
increased alkalescence, 

4. Gcimral Disease, — Frequent or persistent alkalescence of 

the urine, from fixed alkali, is an uncommon condition in any 
class of complaints : but a series of such cases have been re- 
corded by Dr, Ben<ie Jones, f I have observed a consider- 

able number myself. ^,In persons of debilitated constitutions, 
in the anmmic state which sometimes follows subacute rheu- 
matism and gout, in chlorosis, atonic dyspepsia, chronic vomit- 
ing, and even in chronic phthisis, I have seen the urine pre- 
sent this character. Generally, the alkalescence came and 
went capriciously ; continuing for two or tliree days, and then 
disappearing ; but presently returning again. Sometimes,® 
hoTf^ever, the urine remained steadily alkaline for many weeks 
without intermission. In one case of this kind — a phthisical 
patient— the urine became acid on the occurrence of an attack 
of eiysipelas of the head and face : it remained acid during the 
attack, and after its subsidence became again alkaline. 

The clinical significance of alkaline urine from fixed alkali 

* Aidiives Q£n6rales. 1856. I. 167. 
t Med. Chir. Trans. Vol. xxxv. 
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is by no means serious ; it is not associated with any special 
morbid state, but is an occasional accompaniment of debility 
and spaiisemia, from whatever cause arising. It is to be^ re- 
membered, however, that there is a rare variety of urinary 
calculus composed of phosphate of lime, which must be caused 
by some such condition of urine as this. Individuals passing 
an alkaline urine are generally suitable subjects for a tonic 
and stimulating treatment: and, if otherwise permissible, 
exercise in the open air. 

5. Ammomacal Urine. Decomposition of Urea . — The im- 
portance of distinguishing between urine which is alkaline 
from fixed alkali, and that which is alkaline from ammonia, 
has already been insisted on. The two conditions arc con- 
trasted, not 9 nly chemically, but equally so pathologically and 
clinically. 



Fio. The ndnnal deposit iimiiioniacal urine, showing crystals of aminoiiinco- 
magnesian phosjilrntt', aiiioi’j»hous phosphatt) of lime, and spheres of urate of «in- 
uionia. 


Uiine vrhich is alkaline ftora fixed alkali is always secreted 
alkaline by the kidneys ; it deposits, if at all, simple amor-, 
phons phosphate of lime, of which the particles hare no 
tendency to accrete into gravel or calculi; it has a sweet 
aromatic odour ; it is perfectly bland and innocnons to the 
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mucous membranes, and is not associated with inflammation of 
the linnary passa^res. . 

^mmoniacal urine, on the other hand, is only in the rarest 
instances, and in the gravest circumstances, secreted ammo- 
niacal by the kidneys, but usually becomes so by an after- 
change occurring in the lower urinary passages, or after it 
has been voided. Ammoniacal urine is always sedimentary ; 
it deposits a mixture of the amor].)hous phosphate of lime and 
crystals of the ammoniaco-magnesian phosphate— sometimes, 
if the urine be concentrated, with the addition of lumpy 
spheres and rude dumb-bells of ui*ate of ammonia (see Fig. 3 ). 
This deposit has a strong tendency to aggregate into masses or 
concretions ; the urine has an ammoniacal and often an offen- 
sive piitresccnt odour ; it is highly irritating to the mucous 
membranes, and excites inflammation of them if the contact 
be long continued. 

A urine alkaline from fixed alkali (potash or soda") reflects a 
state of the blood ; a urine alkaline from ammonia (if alkaline 
when voided) points to a loeal affection of some part of the 
lower ui’inary passages. This latter statement is, however, not 
to be taken altogether without qualification. In twO instances 
(both cases of advanced Bright’s disease) I have observed the 
urine to be ammoniacal as it flowed from the bladder without 
any clinical or posl-mortem sign of inflammation of any part of 
the urinary passages, or any evidence of such delay in the 
evacuation of the urine as might determine decomposition of it 
in the bladder. One of these cases is referred to hereafter (see 
Bright’s Disease). Dr. Oraves (Clin. Lects. 1, p. 272 ) 
gives also two cases, one of continued fever, and the other of 
anasarca and ascites, in which the fresh urine contained large 
quantities of carbonate of ammonia without the least evidencef 
of decomposition after secretion. 

The mode in which the urine becomes ammoniacal from 
decomposition is easily explained. One atom of urea with 
two atoms of water, by a simple re-arrangement of their 
particles, become converted into two atoms of carbonate of 
ammemia; .1 at. urea C2H4N2O2 + 2 HO =^2 (ITHaOOg). 
This change is so easily brought about that mere boiling of a 
solution of urea in distilled water is sufficient to effect it. 
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Urea in urine is decomposed at the ordinary temperature of 
the air by the action of any putrescent substance, and by 
none more quickly than decomposing urine. I have alrq^y 
remarked on the facility with which urine may become 
ammoniacal /after emission when it contains any organic 
matter — pus, blood, epitlielium, albumen, etc. : also when it 
'is very dilute and feebly acid or alkaline. 

If the urine be ammoniacal when voided^ this is nearly 
always associated with inflammation of some part of the urinary 
mucous membrane — generally that of the bladder. Any con- 
dition which interferes with the complete emptying of the 
bladder in micturition favours the production of ammoniacal 
urine. Consequently, injuries to the spiiie determining para- 
plegia with paralysis of the bladder, obstinate urethral stric- 
ture, enlarged prostate, calculous concretions, morbid growths 
or foreign bodies in the bladder, arc sooner or later com- 
plicated with ammoniacal urine. A very distressing and 
intractable state of things is thus l)rought about. The am- 
moniacal urine irritates the mucous membrane and induces 
cystitis : and the purulent secretion thus engendered reacts 
on the Urine and favours its decomposition. The two con- 
ditions mutually aggravate each other and perpetuate each 
other’s existence after the original cause has passed away. 
Cystitis may, in this way, persist for years after the removal 
of a stone, or the cure of a stricture, which was its original 
cause. 

Dr. Owen Eees believes that the urine is sometimes alkaline 
from the secretion of an alkaline mucus by the mucous mem- 
brane of the bladder. When the membraw is irritated or 
inflamed, as in paraplegia from spinal injuries, extroversion of 
the bladder, etc., the irritated membrane pours out, as he be- 
lieves, so much alkaline, mucus that the reaction of the urine 
is changed thereby. Dr. Eces fortifies this hypothesis by an 
observation which he made on a case of extroverted bladder. 
He says : “ As is usually the case in such persons the anterior 
pOTtiofe of the bladder ^as wanting ; so that the fundus of that 
visend covered bymmeous membrane was projected forward 
wii^e the abdominal walls were deficient. The openings of the 
ureters were thus presented to view. The mucous mcnfbrane was 
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red and inflamed from exposnre, and an alkaline fluid was con- 
stantly (Jischarging from its surface. To what this alkaline 
flux amounted during the day it was of course impossible to 
ascertain ; but it was more than sufficient to destroy the acidity 
of the urine, which was quite alkaline after flowing over the 
membrane. Thus a piece of blue litmus w-as applied to the 
openings of the ureters, so as to test the urine immediately it 
flowed from them : the paj)er was reddened, indicating that 
the urine was secreted of its natural character, and with its 
full amount of acidity. When, however, the litmus paper was 
applied about a quarter of an inch below the opening, so as to 
test the urine after it had passed over that short distance of 
mucous surffice, its character was quite changed ; it no longer 
reddened the blue litmus paper, but on the contrary W’as 
sufficiently alkaline to restore the blue colour to those parts of 
the paper which had been previously reddened by exposure to 
the urine as it escaped fresh from the ureters.’' * 

An opportunity occurred to me of repeating this observation 
on a patient with extroversion of the bladder ; but I w^as not 
able to satisfy myself that the alkalinity of the exposed mucous 
membrane was not owing to blood-serum or lymph which 
oozed from the raw excoriated surface, rather than to any mu- 
cous secretion such as might be yielded by a merely inflamed 
mucous membrane. 

The therapeutical indications in cases of ammoniacal urine 
from decomposition within the bladder, are clear enough. TJic 
first object is to remove, if possible, the impediment to the 
complete emptying of the viscus. In the case of a stone or 
foreign body in.^ the bladder, and in stricture, this is within 
reach of surgical operation. If the cause be irremovable, or if 
the ammoniacal urine and cystitis persist after the removal (W* 
the? original cause, all our efforts must be directed to prevent 
the sojourn in the bladder of the stal^'Yemnants of urine after 
micturition ; and this can only be thoroughly effected by wash- 
ing out the bladder, by means of a double catheter, witli a pint 
01^ two of warm water once or twice a day. There is however 
another mode of washing out the bladder 'v^rhich I have several 

Lettsomian Lectures, Med. Times and Gaz. 1S51. 
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times resorted to with advantage in a certain class of cases, 
more particularly in those in which chronic cystitis is kept up 
by the ammoniacal state of the urine, after the original cause 
has been removed. In these cases the patients are made to 
drink large quantities of diluents at regulated intervals. An 
abundant flow of very dilute urine is thereby kept up which 
effectually washes out the bladder and gradually restores the 
urine to its natural state. 



(JHAPTER III. 


CHEMICAL CONSTITUENTS OF THE UEINE AND 
THEIE VARIATIONS— INOEUANJC DEPOSITS. 

# 

I.—PEELIMIXAEY EEAIAllKS ON URINARY DEPOSITS AND 
THEIR CLASSIFICATION. 

A very scanty, light, cloudy deposit is natural even to tlic 
healthy urine after standing some hours. This usually 
sinks to the bottom ; but occasionally it floats like a cloud 
about the middle or near the surface. Jt is composed of 
epithelial scales (or remnants of them) from the mucous sur- 
faces of the bladder and urethra, and pelvis of the kidney. 
Of mucus, having the usual glairy character, there is no visible 
trace in perfectly healthy urine. 

Under a variety of unnatural circumstances more abundant 
deposits or sediments occur in urine ; and a knowledge of their 
nature sometimes yields most important practical information. 

Urinary deposits are arranged in two divisions— 
and Organic. 

Inorganic deposits include substances which, for the most 
part, exist naturally in the urine in a soluble state ; but 
which, owing to their excessive quantity, or a change of reac- 
tion in the urine, or some other circumstance, are rendered 
insoluble, and thereby precipitated in a crystalline or amor- 
phous condition.^ This division contains: — Uric acid, the 
amorphous urates, urates of ammonia and soda, oxalate of lime, 
ammoniacal and earthy phosphates, carbonate of lime, cj'stinc, 
leucine, and tyrosine. All these are soluble in mineral acids 
dr in alkalies, and one of them (the amorphous urate) by simiJy 
wanning the urine. 

Organic deposits embrace all those organic forms, of which 
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the presence alone in nrine is sufficient, from their insolubility, 
to determine their subsidence. They do not belotfg in any 
proportion to the healthy secretion; and whenever present, 
they are merely suspended in it ; so that when the urine is left 
iit rest, they gravitate to the bottom and form a sediment. 
This group includes epithelial cells from the uriniferous tubes 
or from any part of the genito-urinaiy passages, casts or 
moulds (composed of a fibrinous matter) of the uriniferous 
tubes, oily particles, pus, blood, cancerous and tuberculous 
debris, spermatozoa, and confervoid growths. All these are 
insoluble in acids and alkalies as applied in the ordinary ex- 
amination of the urine. 

II.— UUIC ACID. Aq. 

{Synonym — LUMc acid). 

Uric acid exists in normal urine in combination with alka- 
line bases ; but under certain conditions it is precipitated in 
the free ^tate, and forms a dc]3osit of orange-red crystals. 

Nalcecl-eye characters , — ^The crystalline nature of the deposit 
can nearly always be recognised by the naked eye ; but in rare 
instances the crystals are so small that they require the micro- 
scope for their detection. Uric acid crystals may form a filtn 
on the surface, or lie scattered as brilliant brown specks on the 
sides of the glass, or subside into a dense red deposit like 
cayenne pepper. The naked eye is nearly always sufficient to 
identify uric acid with certainty, because no other brown 
crystals in urine as a spontaneous deposit. When the 
crj'stals are very minute, the deposit resembles the amorphous 
urate, but is denser, and sinks more rapidly. Urine depositing 
uric acid has commonly a rich yellow or orange colour, and is 
invariably acid. 

Mkro-cimnicul characters . — The primary form of uric acid is 
a rhombic prism or lozenge, and to some modification of this 
figure the protean diversities of uric acid crystals may all be 
referred. The angles of the crystals are sometimes almost 
equal, and then quadrangular tables or almost perfect cubes 
are obtained (Fig. 4, a b). 
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More frequently the angles arc rounded oflF (p d) so as to 
produce oroids and barrel shapes. A still greater elongation 



FiiJ. 4, TJu* siini»U‘r fonna of uric ncu! crystiils—riuailraiigular anrl oval taMets, 
ciilies, HiX'ii'Klcd tablclH, iozciigo and barrel-shaped iigures. 

produces a rod, and when a number of these are joined toge- 
ther in a common centre, stars are produced. The beauty and 



Fig 5. Stars of uric acid. 
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endless variety of these stars are marvellous, and render them 
seductive microscopic objects (Figs. 5 and 6). 



Fic. G. Sljirs iiiul sjHkes of iiru* aoitl. 


Sometimes the rays extend only in one direction, and a fan- 
shaped figure is produced, or two fans are joined in a conimon 
centre (Fig, 6). 



FitJ. 7. Rarer forms of unc aoiU ciystals. 
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Among the less common varieties may be mentioned pointed, 
solid-looking crystals with a . dark shading at either end 
(Fig. 7, a). When these lie flat they have a totally different 
appearance, and resemble prisms of the triple phosphate {b h). 
Other forms arc halbert-sliaped (/?), six-sided tablets (Pig. 4, <?), 
&c. The most curious and varied forms of uric acid are 
generally found in albuminous urines.* 

Uric acid is excessively insoluble. It requires 1800 parts 
of boiling wjxter and 15,000 parts of cold water for solution. 
It is insoluble in all dilute acids, but is decomposed with effer- 
vescence by strong nitric acid. Caustic alkalies dissolve it 
readily, especially with the aid of heat. It dissolves also 
freely in weak solutions of the carbonates of potash and soda, 
and ill solutions of borax and common phosphate of soda. It 
is insoluble in alcohol and ether. It is entirely dissipated by 
a red heat. The most delicate mode of recognising uric acid 
is by the murexid.tcst. This is performed by taking a small 
quantity of the suspected substance and placing it on a porce- 
lain dish or a slip of glass : a couple of drops of strong nitric 
acid are then added, and the heat of the spirit-lamp applied ; 
the uric acid dissolves with cflervescence ; the heat is con- 
tinued until the liquid dries into a yellowish-red residue. If 
the residue when cool is touched with a rod dipped in caustic 
ammonia, a bright violet hue (murexid) is instantly developed, 
which is perfectly characteristic. 

Quantitative determinations of uric acidj'in urine are gene- 
rally made by adding excess of acetic or muriatic acid to a 
known quantity of the urine, jand allowing it to stand for 
twenty-four hours to precipitate. The acid isjthrown down in 
a crystalline form, and may be collected eithei* by decantation 
an(^ levigation, or on a weighed filter ; it is then dried and* 
weighed. The Eev. W. Vernon Harcourt, in a long series 
of observations, has shown that the above process is liable to 
very great errors, even when the urine has been previously 


* Some interesting details on the Tarying forms of uric acid crystals and the 
conditions under which they appear may be found in a paper by I)r. Wm. Ord, 
St. Thos. Hosp. Rep. 1870, p. 335. Dr. Ord retumslto thisjsubject, and gives 
some additional information in a paper in the Med. Chir. Trans. 1875. 
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concentrated by evaporation. He obtained much more ac- 
curate results by the following method : Neutralise a third 
or fourth part of the urine of twenty-four hours, if alkaline 
with hydrochloric acid, or if acid with carbonate of potash ; 
reduce this to lA fluid ounce by evaporation ; treat this with 
o drachms of hydrochloric acid combined with ounce of 
alcohol ; decant when the uric acid has been precipitated and 
the liquid is clear ; wash the deposit on a weighed filter first 
with alcohol, and when that dissolves no more, with equal 
])arts of acetic acid and water ; lastly, dry the filter and 
weigh.* 

On^m and omirrencc . — The quantity of uric acid in the 
urine it very minute ; and were it not for its sparing solubility 
and liability to be precipitated both before and after emission, 
its clinical significance would be very slight. The daily excre- 
tion of uric acid amounts to no more than 8 or 10 grains. 
Individuals vary a good deal ip the amounts which they habi- 
tually separate. In three healthy young students living on a 
similar diet and under similar circumstances, I found the fol- 
lowing numbers : — 

Xo. 1 (uK'Jin of 47 days) .... 8 '051 grains. 

,, 2 (nieaii of 5 da 3 ^s) . . . . 3*462 ,, 

,, 3 (incan of 3 days) .... 6*071 ,, 

Dr, Hammond found in his own case the daily average as 
high as 14*14 grains. 

The excretion of uric acid also presents considerable va- 
riations in tlie same individual from day to day. The greatest 
oscillation of this sort observed by myself amounted to a 
difference of more than one-half on two successive days : on 
the first day 5*45 grains were separated, and on the following 
day 11*7 grains. It was found that when the mode of life Was 
tolerably uniform, the amounts separated in periods of five 
consecutive days varied only slightly from each other in the 
same individual. 

, The occurrence of a spontaneous deposit of uric acid is by 
ao means a sure indication of an increased excretion ; and I 
frequently found that those days on which a spontaneous 
* Med. Times and Gaz. 1869. Vol, ii. p. 482. 



vmc ACID. 


^^5 

deposit occurred, showed less uric acid than those days on 
which no uric acid was spontaneously deposited. 'I'he mean 
daily quantity of uric acid separated in twelve days on which 
there was a deposit was 7*7 grains ; and tho mean of twenty- 
five other days on which no uric acid was spontaneously depo- 
sited was 7*3 grains. 

The digestion of food has a marked effect on the exc]*(ition 
of uric acid. I found it increased after eating, not only abso- 
lutely, but also relatively to the other solid matters of the 
urine. In the following table the results of seven days' obser- 
vations on the effect of dinner are exhibited. Three periods 
are chosen for comparison, namely : — 1, during the prevalence 
of the alkaline tide w*hich corresponds with the passage of tlie 
digested food into the blood ; 2, during the subsequent period 
in which the acid of the urine is restored, but the effect of 
the meal still continues to be perceptible in the considerable 
quantity of solid matters separated by the kidneys ; * and 3, 
during sleep, which is also a time of fasting. 


Time of day. 

(Dinner at 2 p.m.) 

Uric acid, per 
1000 grains of 
liquid urine. 

Uric acid per 
hour. 

Uric acid, per 
100 grains ot* 
solid urine. 

4 -7 r.M., alkaline tide. 
9-11 ,, acidity restored. 

1- 7 A.M., urine of sleep. 

0*40 grain. 
0-18 „ 

0-3U „ 

O'SO grain. 
0-13 „ 

0-10 „ 1 

0'8;i grain. 

o:« „ 

O-GO „ 


It is seen that the absolute quantity hourly secreted is three 
times greater during the period of the alkaline tide than 
during the other periods ; its proportion to the total solids is ^ 
also yery sensibly greater. Even its proportion to the water 
of the urine is greater than at any other period, though the 
urine of sleep generally (under the mode of life then fol- 
lowed) deposited amorphous urates very copiously after stand- 
ing a few hours, vrhereas the urine of the alkaline tide never 
deposited urates.f It is further seen from the table tliat the 

* See Table, p. 21. 

t The seven days* experiments here spoken of are the same seven days 
which are tabulated at p. 21. 
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amount of uric acid has no relation to the degree of acidity of 
the urine. 

Professor Eanke has shown that neither sex nor age, nor the 
height and weight of the body, have any decided relation to 
the daily excretion of uric acid.* The season of the year, and 
the animal or vegetable nature of the food, have little influence, 
provided the articles of diet are equally rich in nitrogen. The 
effect of exercise is uncertain ; sometimes it increases, some- 
times it diminishes the uric acid-f 

PalholofficaUyj it is found that the daily excretion of uric 
acid is markedly increased in the febrile state, in certain 
diseases of the liver, and after an attack of gout. On the 
other hand, it is diminished during the paroxysm of gout, and 
according to Eanke, after large doses of quinine. 

Uric acid is nearly related, both chemically and physiologi- 
cally, to urea. Uric acid yields urea as one of the products of 
its decomposition, both by artificial means in the laboratory 
and within the animal body. Nevertheless, the most exact 
observations have failed to show that tliore is any inverse 
correspondence betAveen the excretion of the two substances ; 
usually urea and uric acid increase and diminish together. 

CVmkal mynificanen of urk add . — From what has been 
already stated, it will be readily conceived that the clinical 
interest of uric acid in the urine has not so much to do with the 
variations of its quantity, wlicther absolute or relative, as with 
its precipitation in the free state, and the time and place of 
that precipitation. The circumstances favourable to the pre- 
cipitation Of free uric acid are, an acid reaction of the urine, 
and abeyance of the conditions which determine the precipita- 
tion of uric acid in combination (amorphous urates) ; these 
latter are considered in the next section. 

A deposit of uric acid occurring some twelve or twenty 
hours after emission has no pathological signification. 
Healthy urines usually deposit uric acid as a normal event 
in the course of the acid urinary fermentation (see p. 9). If 
the deposit takes place within three or four hours after emis- 
sion, the circumstance is certainly not natural ; but it is not 

* SAiike — Aiisscheidung d. Harnsiinre beiiu Menschen, Munich, 1858 . 

Sep Farkes On the Cuiuposition of the Urine, p. 88. 
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one requiring special therapeutical attention ; it is frequently 
observed in convalescence from febrile complaints, especially 
articular rheumatism ; also in the middle periods of chronic 
Bright’s disease, in chorea, in certain types of diabetes, and in 
enlargements of the spleen. 

But if uric acid be precipitated before the urine cools, or 
immediately after, it cannot fail to awaken apprehensions that 
a similar event may take place within some part of the urinary 
passages, and give rise to the formation of gravel and calculi, 
with all their train of painful and dangerous consequences. 
A prophylactic treatment is urgently tailed for under such 
circumstances, by which this danger may be warded off. But 
it will be more convenient to postpone the further considera- 
tion of this important subject to the sections which are 
specially devoted to the pathology and treatment of calculous 
disorders. • 

The relation of uric acid to the pathology of gout has been 
studied with great success by Dr. Garrod. He has proved 
that the blood of a gouty patient is permanently surcharged 
with uric acid, and that the acid is deposited in combination 
with soda in the cartilaginous and fibrous tissues of the joints, 
and becomes the cause of the articular inflammations which 
are characteristic of gout. This unnatural accumulation 
appears to be due to a defective power of eliminating uric acid 
in the kidneys. The kidneys themselves also suflbr — their 
secreting tubules and the intertubular substance are clogged 
with urate deposits, and the foundation is laid of those atrophic 
changes which constitute one of the most fatal forms of chronic 
Bright’s Disease. It may be regarded as probable that the 
defective power of the kidneys to eliminate uric acid in gout 
arises from a diminished alkalescence of the blood, iind that* 
the rational correction of this defect is, in addition to a revision 
of the dietary, a steady exhibition of alkaline remedies in tiic 
intervals of the articular paroxysms. 
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III.— AMORPHOUS URATES. 

{Syiwnij‘i}is---amorpJiom lithatos ; urate, of ammmia of Proitt and Bird; 
urate of soda of Heintz and Lchuuinn: laUiritious (^.‘posit.) 

Nahedreye characters . — The "amorphous urate” usually 
occurs as a loose, reddish, pulverulent deposit wholly devoid 
of crystallization. Its colour is always deeper than the urine 
from which it falls ; but the colour varies extremely both in 
intensity and tint. It may be fawn, orange, brick-red, pink, or 
purplish. It commcfnly sinks soon and completely; more 
rarely, especially in albuminous urines, the precipitate con- 
tinues a long while diffused in the urine, giving it a milky ap- 
I)earance. If the precipitation takes place after the urine has 
been at rest in the urine-glass, a film or bloom forms on tlie 
surface and sides, which is readily seen by inclining the glass 
to one side. By this peculiarity the amorphous urates m»y 
be distinguished from all other urinary dci)OBitB by the unaided 
senses. 



Mkro-chemical characters . — ^Under the microscope the deposit 
is found to be composed of minute particles or granules, coarser 
or finer, and more or less opaque, according to the closeness of 
its aggregation (see Fig. 8). 

By warming the urine, the amorphous urate dissolves ; the 
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light-coloured and looser deposits disappear with a slight heat, 
but the deeper coloured and denser ones require a more elevated 
temperature. As no other urinary deposit disappears with 
simple heat, this circumstance offers an easy means of recogni- 
tion. , The amorphous urate answers to the murexid test for 
uric acid. Tt is decomposed by the vegetable and mineral 
acids (though only slowly in the cold by the former), and uric 
acid crystals are deposited, which may be recognised urider the 
microscope. The urates dissolve in the caustic alkalies, and in 
solutions of the carbonates of potash and soda. They possess 
an intense affinity for the brown and pink pigments of the 
urine, w'hich they carry down with them when precipitated ; 
and the varied tints wdiicli they present as deposits depend on 
this circumstance. 

The chemical composition of this deposit has been a subject 
of much dispute. Prout and Bird believed it to be composed 
of urate of ammonia^ and it usually passes under that name in 
this country. In Germany it is commonly considered to be 
mainly composed of urate of soda. More recent observations 
indicate that neither of these views is correct ; it would appear 
rather that the amorphous urates have not a fixed and constant 
composition, but vary considerably in different samples. In 
all, however, uric acid is combined with several bases — potash, 
soda, ammonia, and lime ; and this is the special chemical 
characteristic of the deposit, that it is composed of mixed 
urates. Sometimes one base and sometimes another prepon- 
de?*ates. The proportion of uric acid in the deposit is very 
large, but not constant. Scherer found a little over 80 per 
cent. ; Dr. Bence Jones over 90 per cent. This proportion is 
about twice as much as is necessary to form acid urates 
(bi-urates) with the bases present ; so that about one-half of * 
the uric acid is loosely united with the bi-urates to form the 
deposit, which therefore resembles in its chemical constitution 
the quadroxalate of potash. The loosely combined uric acid 
can be separated from the associated bi-urates by simply treat- 
ing the deposit with warm water, or by repeatedly washing it 
on a filter with cold water. 

Dr. B. Jones found potash the most abundant base, next 
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ammonia, and last soda, as the following table of his analyses 


shows 

1st Analysis. 2inl Analysis. 

UricAcid. . . 94*36 , . . 91*06 

I*otassiuni . . . 3*15 . . . 3*78 

Ammonium . . 1*36 . . .3*36 

Sodium , . . 1*11 . . . 1*87 


TTassall and Scherer always found lime in not inconsiderable 
quantity. Dr. Bence Jones succeeded in producing artificially 
exact counterparts of tlie amorphous urates both with potash 
and soda. 

The precipitation of the amorphous urates depends on a 
conjunction of the following conditions : an acid reaction, low 
temperature, and concentration of the urine. The occun*ence 
of this deposit is a sure sign of an acid reaction ; and the more 
acid the urine, the more liable is it to deposit the amorphous 
urates. A drop of acetic or nitric acid will frequently deter- 
mine at once the precipitation of the amorphous urates in a 
previously clear urine ; and when urine becomes sedimentary 
after twelve or twenty-four houi’s, this is due to the increased 
acidity produced by the acid urinary fermentation. The effect 
of temperature is very marked : and on cold winter mornings 
the urine voided on getting out of bed generally becomes 
turbid from precipitated urates a few hours after. 

The amorphous urate deposit is not a sign of excessive secre- 
tion of uric acid by the kidneys ; it indicates rather, that its 
proportion to the water of the urine is excessive. Urines of a 
high density, provided their reaction be acid and the tempera- 
ture low, usually deposit urates in healthy persons. There is 
^ this difference between the conditions favourable to the deposit 
of free uric acid and of the amorphous urates — that a high 
density (or concentration) favours the latter, and a low density 
(or dilution) favours the former. On a comparison of the den- 
sities of a large number of urines, depositing respectively amor- 
phous urates and free uric acid, I found the mean sp. gravity 
of the foriher 1027 and of the latter 1021. It is familiarly 
observed that a urine which throws down urates, will begin 

♦ See a jmper by Dr. Bence Jones in the Journal of the Chemical Society, 
June, 1862. 
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to deposit free uric acid a few houfs after, wbcu it has become, 
quoad uric acid, less concentrated. 

The clinkal significance of a urate deposit can be appreciated 
only after due consideration of the above physical and chemical 
conditions of its occuiTcnce in the i)hysiological state. I have 
already stated that no conclusion as to excessive elimination 
of uric acid can be drawn irorn the occurrence of the urate 
deposit. It has also been shown in a previous page, that 
during the absorption of food, and the flow of the alkaline 
tide, the excretion of uric acid is at its inaxiiimm, though the 
urine at this period very rarely deposits urates, owing to tlie 
depression or disappearance of its acidity ; and conversely, tliat 
after long fasting the urine is very apt to deposit urates, because 
it is then concentrated and highly acid, though the liourly rate 
of excretion of uric acid is then at its lowest ebb. 

A deposit of amorphous urates may be regarded as liaving 
either a physiological or a pathological signification. Physio^ 
logkally^ a urate deposit may be expected after profuse sw(‘ating, 
violent exercise, prolonged abstinence from food and drink, and 
in cold weather. Under these circumstances the deposit is 
occasional, and its colour usually fawn or brownish. Patfiolvgi- 
cally, the most common determining cause of the precipitation 
of the amorphous urates is the febrile state. Even a slight 
degree of pyrexia, as in a common cold, is usually accompanied 
wdth a urate deposit. 

The frequent or constant occurrence of a’biwnish or red 
urate deposit without, or with only a feeble degree of pyi’exia, 
is a circumstance to aw^aken suspicions of some serious organic 
disease ; but the indication is more general than special. Or- 
ganic disease of the lungs, heart, liver, spleen, or any otlier part, 
attended with emaciation and Avaste of the tissues, is usually 
accompanied with abundant deep-coloured urate deposit. 

Functional derangements of the digestive organs are also 
generally accompanied by pale urate deposits in the urine. 
Their occurrence depends, in many cases at least, as Ur. B. 
Jones has indicated, on a connection between the reaction of 
the mucous membrane of the stomach and that of the urine 
(see p. 50). 

Treaimmt, — From what has been stated of the determining 
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conditions of the amorphous urate deposit, it is evident that it 
seldom requires direct treatment. Its indications are of more 
service in diagfnosis and prog’nosis than in therapeutics. Some- 
times the persistence of a urate deposit occasions such alarm 
to the patient that it may serve a good purpose to cause it to 
disappear, though no really curative end may be gained 
thereby. This is easily and harmless*ly effected by a few 
two-scruple doses of citrate of potash. When this direct 
purpose is not aimed at, the treatment must be directed to the 
removal of the condition causing the deposit. 


IV. -CRYSTALLINE URATES. 

Urate of soda and urate of ammonia are sometimes deposited 
separately in urine, in the crystalline form, and under circum- 
stances wholly different from those which determine the preci- 
pitation of the amorphous urates. 

Urate of soda . — Urate of soda is familiarly known as a consti- 
tuent of gouty concretions. When 
the point of a lancet is thrust into 
one of the yellowish-white nodules 
so common on the ears of gouty per- 
sons, a whitish mortar-like matter 
escapes, which, under the micro- 
scope, is resolved into myriads of 
long delicate needles, arranged in 
bundles or stars, or lying separately 
(Fig. 9, a a). 

These acicular forms are never 
spontaneously in the. 



Fui Umt.i* of s(nla. 

« (f. From a Konty ooiicroticai ; h h. 

Artificially ppciwiml l»y uddiiij; , . , 

litl. s^oilic tu iliti aiuui'])liuus urutu depOSltOu 

urine : but they may be readily pro- 
duced by adding a little liquor sodm to the common amorphous 
urate, in a watch-glass, ^nd allowing the solution so formed 
to concentrate by evaporation in the air (Fig. 9, I h). 

Urate of soda is a comparatively rare spontaneous deposit in 
urine. It occurs, however, occasionally in gout, and in the 
febrile state, especially in children. It forms a whitish or 
yellow sediment, which sinks rapidly ; it is associated with an 
acid reaction of the urine, and is frequently, if not generally, 
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deposited in the bladder before the emission of the urine. In 
this resjiect it differs from the amor]>hous urate, which is 
never deposited until the urine has cooled. 

Under the microscope the spontaneous deposit of urate of 
soda exhibits irregular, opaque, globular and lumpy masses, 
fj-om wdiich project spiny crystals, sometimes straight, some- 
times variously curved (see Fig. 10). 

The occurrence of this deposit in the febrile complaints of 
infants and children probably depends on the urine being 
excessively scanty and concentrated and long detained in the 
bladder. Its appearance in such cases is temporary, and ceases 
on the rc-eslablishmcnt of the flow of urine. The annexed 
drawing (Fig. 10) was made from a deposit voided by a little 
child of three years. The child was sufl-ering from severe 
infantile remittent, and no urine had been passed for two 
days. While I was examining the abdomen, the child cried, 
arid the urine began to flow. The first portions were turbid 
and of a gamboge-yellow colour, and contained the spiny 
masses here delineated; after about an ounce of this had 
come away, several ounces of clear high-coloured acid urine 
followed. 


Clmkally, this deposit derives its 
chief importance from the circum- 
stance that it is precipitated within 
the urinary passages. The spiny 
crystals irritate the mucous mem- 
brane of the bladder or urethra ; and 
the latter canal may even be blocked 
up by impaction of masses of the de- 
posit. It may also form a nucleus 
around which calculous matter may 
hereafter aggregate. The great 
comparative frequency of vesical 
calculi in children is not improbably 



Fio. 10. crystrtlH of 

unite of Bodii, Hiiont-'ineonsiy 
deposited exim the urine of a 
cliild. 


owing to the occurrence of this deposit in the numerous fugi- 


tive febrile attacks to which children are subject.* 


* The correctness of this conjecture is fully borne out by the recent re- 
searches of Dr. Vandyke Carter on the Structure and Formation of Urinary 
.Calculi. , He* found that urates formed the chief part of the nucleus in the 
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Urate of ammonia , — ^When urine becomes strongly ammo- 
niacal, it is liable to precipitate urate of ammonia, in addition 
to the mixed phosphates which are necessarily deposited under 
those circumstances. The urate of ammonia has usually a 
dense white colour ; but I have known it possess a beautiful 
violet liue. 

Two forms are seen under the microscope. The most com- 



Fia. 11. Uralo of aniinona spon- 
tjuk'owsly a. SpluJivrt 

and ['lohular maH»(^s ; b. JJumb> 
l)ell8, cj'uases, rosettea. 


mon are spheres and globular masses, 
which appear almost black by trans- 
mitted light, owing to their opacity 
(see Fig. 11, a). These spheres are 
easily obtained by leaving a urine 
containing the amorphous urate to 
stand in the air until it becomes 
ammoniacal. The second form (Z/) 
occurs as very minute slender dumb- 
bells : these generally lie singly ; or 
two lie athwart each other so as to 
form a cross ; or three are united 
so as to form a rosette. They be- 


come coarser and larger with long keeping of the urine. This 
deposit has no special clinical significance; its occurrence is 
merely an incident in the ammoniacal decomposition of the 
urine. It is a frequent ingredient 'of the secondary phosphatic 
crust which invests urinary calculi in the later periods of their 


growth (sec Urolithiasis). 


V.— OXALATE OF LIME. 

(Oxaliiria; omlic acid diatlicsis.) 

• Naked-eye characters . — A deposit of oxalate of lime is usually 
vciy scanty, and looks like a slight cloud of mucus. Owing to 
this, and its colourlessness, it seldom attracts the attention of 
a patient. If, however, the urine be transferred into a urine- 
glass immediately after emission, as is usually practised in hos- 
pital wards, the following appearances are produced, which are 
sufficiently characteristic to enable the observer to recognise 

majority of urinaiy calculi. (On the Microscopic Structure of Urinaiy Calculi, 
Lond. 1873.) ^ . 
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the deposit with certainty by the unaided eye. The sides of 
the glass are seen to be traversed by very numerous fine linos, 
running in bands, transversely or obliquely, giving an appear- 
ance as if the glass were finely scratched. Tliis appearance is 
due to the crystallisation of the oxalate on the fine lines or 
inef[ualities left after cleaning the glass by towelling. The 
subsided portion is equally peculiar ; it consists of two parts — 
a soft pale-grey mucous-looking sediment occupying the bottom 
of the vessel, and overlying this a snow-white denser layer with 
an undulating but sharply limited surlace. The only other 
substance which crystallises in lines on the sides of the glass is 
uric acid : this is easily discriminated by the greater coarseness 
of the lines and their more or less brown colour. 

Micro-cJmmml characters . — Oxalate of lime occurs in very 
minute crystals, the largest only appearing to the naked e}e 
as sparkling points. Two forms arc met with. The most common 
arc octahedra, greatly shortened, or fiattened, in one direction. 
The crystals present different appearances according to tlic side 
on which they lie. Commonly they rest on their short axis, 
and appear as squares crossed diagonally by a pair of lines 
(Fig. 12 a). As they roll over in the field of the microscope, 
they assume various forms — lengthened, pointed octahedra, 
crossed parallelograms, &c. {h c). Sometimes half-crystals are 
seen — four-sided pyramids on a square base {d ) ; and some- 
times two such pyramids, instead of being united by their bases 
to form the ordinary octahedron, are separated by a sliort 
square prism {e). The second form of oxalate of lime is that 
of dumb-bells and minute ovoids and circles (Fig. 13). The 
different appearances arc produced by the different postures 
assumed by the objects ; and as they roll over in the field of 
the microscope the dumb-bell is seen to change to an ovoid or 
circle, and vice versd. Their real shape is that of an oval or 
circular disk, with rounded margins, and a depression in the 
centre on either face. 

The dumb-bells arc probably identical in composition with 
the octahedra. Dr, Bird, in his later editions, expressed a 
doubt on this point, on the ground of their different behaviour 
with polarized light,* and suggested that they consisted of 

* Tiiudichuia states that octahedra of oxalate of limo do polarise light, and 
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oxalurate of lime. Schunck has recently shown that oxaluratc 
of ammonia may be found in normal urine * If this prove 
to bo universally true, it would afford an easy explanation of 
the frequent occun*ence of oxalate of lime in urine. The pre- 
cipitation of oxalate of lime as dumb-bells depends on some 
physical condition which interferes with the ordinary crystal- 
lisation. Very frequently urine depositing dumb-bells con- 
tains little masses of viscid mucus ; and it seems probable that 
a certain viscidity of the urine is essential to this globular 
precipitation.! 

Oxalate of lime is insoluble in alcohol, ether, water, and the 
vegetable acids ; but it dissolves readily in the mineral acids. 
The urine depositing it is usually high-coloured and acid ; very 
rarely neutral or faintly alkaline ; and never, so far as I have 
seen, freely alkaline. Oxalate of lime is often conjoined with 
uric acid and the amorphous urates : much more rarely with 
the stellar phosphate of lime. 

Production and occurrmce, — The frequent occurrence of 
oxalic acid in the urine cannot.be a matter of surprise w’hen it 
is remembered that it differs from carbonic acid — one of the 
chief final products of the disintegration of the tissues— only 
in possessing half an atom less of oxygen. It constitutes pro- 
bably one of the penultimate stages in the scries of decompo^ 
sitions through which the effete tissues pass preparatory to 
their final exit from the body. A large number of substances 
which occur in the body (uric acid, creatin, fats, starch, sugar, 
&c.) can be made to yield oxalic acid in the laboratory ; and it 
is highly probable that a similar change occurs in the living 
economy. With regard to uric acid this has been positively 
ascertained by Wohler; and Dr. Garrod has succeeded in 
showing that oxalic acid is present, sometimes at least, in tlie 
blood. 

that there is no reason to believe that the (lumb*bells differ from them i]| 
composition. 

* Proceedings of Boy. Soc. 1867. 

+ The precipitation of carbonate of lime in spheres and close dumb-bells in 
the viscid urine of the horse is an example of the same kind. Mr. Rainey has^ 
shown a much wider application of the same principle in the calcifications 
which take place naturally in the hard tissues of the body. See Med. -Chir, 
Rev., vol. XX. p. 461. 
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It is therefore easy to understand how oxalic acid should 
exist in urine ; also that it may be partly derived from the 
blood and appear in the urine at the moment of secretion, and 
partly be produced after the urine is secreted by conversion 
from uric acid. Dr. Owen Eees has nevertheless expressed his 
strong disbelief in the existence of oxalate of lime in the blood, 
apparently on the ground of the chemical difficulty in conceiv- 
ing that oxalate of lime, from its insolubility, could exist dis- 
solved in the blood ; he contends that all the oxalate of lime 
found in urine is produced from uric acid after separation 
from the blood.* These theoretical objections, however, do 
not avail against the positive fact, that oxalic acid and its com- 
pounds, even the insoluble oxalate of lime, pass through the 
blood into the urine when introduced into the stomach. 
Wohler found that oxalic acid given to dogs caused oxalate of 
lime to appear in the urine. Piotrowsky confirmed these re- 
sults by experiments on himself. He took, in divided doses, 
from 80 to 100 grains of oxalic acid in the course of about six 
hours, and found that from 8 to 14 per cent, appeared in the 
urine as oxalate of lime, mixed with a little alkaline oxalate. 
Similar results were obtained with the oxalate of soda. When 
the insoluble oxalate of lime was taken in the same doses, very 
much less of it ajipeared in the urine ; still ,|bout per cent 
could be recovered. t 

Clinkal sifjnijlcance . — Distinction must be made between 
slight occasional deposits, and large quantities occurring per- 
sistently. In the former case, it cannot be said positively that 
there is any departure from the normal state, seeing that 
oxalic acid is in all probability a natural constituent of urine : 
at least, it is constantly found in the urine of perfectly healthy 
ihdividuals. 

But when the deposit is constant and large, an abnormal 
state must be recognised to exist ; and w^e are called upon to 

* ** On Calculoiis Disease.” Croonian Lectures for 1856, pp. 

f Archiv. f. Physiol. Hcilk. 1857, p. 122. Dr. Leared and Dr. Dyce 
Diiek worth have also found that taking Jiij lime-water or a grain of oxalic 
acixl caused oxalate of lime crystals to api)ear in the urine of healthy persons. 
^ Harthol. Hosp. Eep. 1866, p. 160 ; and Med. Times and Gaz. 1867, 
I. 2111. 
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consider wliafc pathological significance it may have, and 
whether it supplies any indications for treatment. 

The most obvious inference is, that there exists in such a 
case a liability to the formation of an oxalate-of-lime calculus. 
This point, and the preventive treatment to be followed, will 
be considered in the section on calculous disease. 

But a much 'wider significance has been given by some 
authors to oxalate of lime deposits : and a certain group of 
symptoms which are alleged to accompany these deposits, has 
been erected into a distinct pathological state under the name 
of the oxalic acid diathesis. Dr. Prout was the first to i)ro- 
mulgate this view ; and he has been followed by Dr. Bird and 
Dr. Begbie. Dr. Bird gives the following account of the 
symptoms which accompany oxaluria : — “ They” (the patients) 

are generally much emaciated, excepting in slight cases, ex- 
tremely nervous, painfully susceptible to external impressions, 
often hypochondriacal to an extreme degree, and in very many 
cases labour under the impression that they are about to fall 
victims to consumption. They complain bitterly of incapa- 
bility of exerting themselves, the slightest exertion bringing on 
fatigue. Some feverish excitement, with the palms of the 
hands and soles of the feet dry and parched, especially in the 
evening, is often present in severe cases. In temper they arc 
irritable and excitable ; in men the sexual power is generally 
deficient and often absent. A severe and constant pain, or 
sense of 'w^eight across the loins is generally a prominent 
symptom, with, often, some amount of irritability of the 
bladder. The mental faculties are generally but slightly af- 
fected, loss of memory being sometimes more or less present.” 
(Urinary Deposits, 5th ed. p. 251.) 

This train of symptoms is familiar enough to every praft 
titioner ; and the occuri’ence of oxaluria in such cases is un- 
doubtedly common enough ; but these symptoms may be 
present in typical completeness without oxaluria, and conversely 
oxaluri^lbay exist in its highest intensity, and even go on to 
the formation of a mulberry calculus, without evoking any of 
the above-mentioned symptoms. Every one who has had ex- 
perience in calculous disorders cannot have failed to observe 
that the subjects of mulberry calculus, especially children, arc 
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not Tinfrequently in the enjoyment of blooming health so long 
as no local irritation has been set np by the concretion. It 
will also not fail to be remarked that the symptoms attributed 
to oxaluria are almost identical with those attributed to sper- 
matorrhoea. Disturbed equilibrium and loss of tone of the 
nervous system, with symptoms (more or less intense) of im- 
paired digestion, are unfortunately a too common resultant of 
the intense activity of mind and body, and the trying wear 
and tear of modern life : and both physician and patient are 
naturally anxious to find some material alteration to account 
for a condition which is sufficiently serious, and which is rc- 
mai’kable for its want of definition. The patient often fixes 
on some derangement of the sexual function, generally, in these 
times, on spermatorrhoea, under the inspiration of unscrupulous 
publications too widely circulated among the curious public ; 
or on heart disease, consumption, or gravel. The physician is 
able by means of physical examination to set aside these more 
open delusions, but falls himself into the trap of his own 
ingenuity, and is only more elaborately wrong than his patient. 
He finds crystals of oxalate of lime in the urine, and persuades 
himself that he has discovered the first link in the chain of 
consequences. It may be much questioned (and I certainly 
see no necessity for such a supposition) whether there be any 
morbid condition antecedent to the plain symptoms of the case, 
namely, an overtasked and disturbed nervous system, and a 
mismanaged and deranged digestion. 

The facts and considerations which lead to the above reflec- 
tions are ; — 

J. Intense oxaluria may exist persistently without 
evoking the group of symptoms attributed to the oxg.lic 
diathesis. 

2. This group of symptoms may exist in typical de- 
velopment without the occurrence of deposits of oxalate 
of lime in the urine. 

8. The most varied morbid states are found to coexist 
with oxaluria. 1 have been in the habit for many years 
of noting the symptoms and pathological states of those 
patients in the Manchester Infirmary who had pronounced 
oxalate of lime deposits. Five out of every six exhibited 
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none of the symptoms attributed to oxaluria. Almost 
every variety of disease was occasionally found associated 
therewith. ‘ The following especially were observed : 
chronic phthisis, cardiac affections, emphysema with 
chronic bronchitis, chronic rheumatism, anaemia, hemi- 
plegia, malignant disease of the liver and stomach, 
chronic vomiting, and cirrhosis. 

I am strongly convinced, that oxaluria arises from a variety 
of conditions — many of them not accompanied by appreciable 
departures from health — in which the assimilation of food or 
the disintegration of the tissues goes on imperfectly: and that 
it is impossible to assign any constant train of symptoms as 
the cause or the consequence of oxjiluria. At the most, oxaluria 
is only one in a long list of symptoms, and one of the least 
significant. 

Beneke, who has subjected this question to an elaborate 
examination, both in the way of experiment and observation, 
has formulated the following propositions, which appear to me 
to be well founded : — 

1. Oxaluria, a condition which accompanies the lighter 
or severer forms of illness, has its proximate cause in an 
impeded metamorphosis — that is, in an insufiBcient ac- 
tivity of that stage of oxidation which changes oxalic acid 
into carbonic acid. 

2. Oxalic acid has, if not its sole, its chief source in the 
azotised constituents of the blood and food ; everything, 
therefore, which retards the metamorphosis of these con- 
stituents occasions oxaluria. 

3. - Such a retardation of the metamorphosis of the azo-, 

tised constituents of the blood may be determined by tlie ^ 
following causes : — ^ 

«. Abuse of azotised articles of food (direct retardation). 

h. Abuse of saccharine and starchy articles of food (in- 
direct retardation). 

c. Insufficiency of the red blood-corpuscles and (even- 
. tnally) diminished oxidation. 

d. Insufficient enjoyment of pure, fresh, ventilated air. 

e. Oi^ganic lesions which in any way impede respiration 
. and the circulation of the blood. 
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/. Conditions of the nervous system which bear a cha- 
racter of depression, whether these arise primarily 
from men^l derangement dr from pathological 
states of the blood. 

4. Excess of alkaline bases in the blood : which, as 
numerous observations tend to show, plays an important 
])art among the getiological conditions of oxaluria : hnd 
it is not improbable that an increased production of lactic 
and butyric acids in the digestive canal, consequent there- 
upon, impedes the development of the red blood-corpuscleSy 
and thereby generates that chlorotic state which so often 
occasions and accompanies oxaluria. 

5. Catarrhal conditions of the intestinal mucous mem- 
brane, in case they are accompanied by oxaluria, have at 
most only a common source. They may determine 
oxaluria by causing deranged digestion, but cannot be 
considered as its proximate cause.'^' 

TrealmnL—Mt^v the foregoing reasoning and conclusions, 
it is scarcely necessary to say that oxaluria does not, in the 
opinion of the present writer, furnish special indications for 
treatment ; nevertheless it will be found that, apart from the 
existence of organic disease, the conditions most frequently 
found associated with oxaluria, varied as they are, call for a 
tolerably uniform therapeutical action. They demand a 
•quickening of the oxidation processes, and a careful regula- 
tion of the diet. The skin should be encouraged to activity 
by systematic use of cold sponging, friction of the skin with 
flesh- brushes, wearing of flannel vests and drawers, regulated 
exercise in the open air — if available, horse exercise. Many of 
the cases yield only to repeated change of air ; the bracing 
atmosphere of upland and sea-side localities generally suits the 
best. It will often be found advantageous to withdraw for 
a time the use of tea and cofiee, and to substitute milk : or if 
this prove heavy, milk mixed with one-fourth of lime-water. 
The diet should be judiciously compounded of due proportions 
of animal and vegetable substances— diminishing the one or 
tiie other group of aliments according to the ascertained 
* Zur Entwicklungsgeschiclite d. Oxalarie, by F. W. Beneke. GOttiogen, 
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idiosyncrasy of the patient. He must be cautioned against 
heavy meals, and trained to partake more moderately of four 
meals a day. Digestion may be promoted by the administra- 
tion of the mineral acids in light bitter infusions, or by small 
doses of the bicarbonate of potash in the same combination. 
It is not easy to determine beforehand which of these opposite 
medicaments will prove most grateful to the stomach. The 
rule of choice is, to administer the acid when the dyspeptic 
symptoms j)oint to an atonic state of the organ and of the 
body generally, and the alkali when the signs point to gastric 
and general irritation. 


VL-CYSTINP. (CoTIoN 0,S,). 

^ {Si/nonym — njstic oxide.) 

Cystine or cystic oxide is a crystalline body of great rarity, 
which is found only under certain abnormal conditions in the 
bodies of animals. Hitherto it has been detected with cer- 
tainty only in man and the dog. Cloctta asserts that he found 
it once in the kidneys of an ox. 

Cystine was discovered by Wollaston in 1805, in a urinary 
calculus W'hich was mainly composed of it. Since that time a 
considerable number of cystine calculi have been found in 
different jiarts of Europe and America ; but, as compared with 
other urinaiy concretions, this is one of the most rare. 

As a urinary deposit, cystine has been even less frequently 
met with than as a calculus : and as nothing is known touch- 
ing the organic processes and constitutional states in which 
cystine is produced, the clinical interest attaching to it is 
for the most part confined to its manifestations as gravel and • 
calculus. A number of cases have, however, been observed 
where cystine existed simply as a urinary deposit, or dissolved 
in the urine. 

The following case of cystine calculus with concurrent 
cystinuria occurred in the Manchester Infirmary ; — 

J. H., fiet. 67, fulmitted June inth, 1874. There was no history of stone 
or gravel in any member of his family. He was quite healthy until 
January, 1873, when he suffered from repeated attacks of renal colic. In 
April, 1873, symptoms of verical calculus appeared, and these have con- 

Q 2 
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tinued ever siiit/c. On sounding, a stone was found in the bladder. The 
mine contained a good deal of pus, and under tho microscope numerous 
well-formed hexagonal crystals of cystine were detected (Fig. 14). 



Fjcj. 14. Oiyatals of CJystliic spoiitiuieoualy voiUcU with the uriuc of J. M. 

This man was subjected to oik; sitting witlitlie lithotrite by Mr. Soutliani. 
Much initation of the bladder followed, with severe bronchitis, of which 
the patient died a fortnight after the operation. Aft^* death extensive 
pyelitis with sacculation of the kidneys was found ; and broken portions of 
a cystine calculus were discovered in the bladder. 

Generally, urine depositing cystine is turbid when voided : 
and on standing, a copious light sediment subsides, much re- 
sembling (to the naked eye) fawn-coloured lithates. The urine 
from which cystine is deposited has frequently a jieculiar sweet- 
briar odour, a honey-yellow colour, and an oily appearance It 
is usually faintly acid and veiy liable to spontaneous decompo- 
sition, in the course of which it evolves sulphuretted hydrogen, 
and blackens whiJe glass vessels. Dr. Golding Bird observed 
that urine containing cystine changed from yellow to green 
when it became decomposed. 

A few drops of acetic acid al^yays precipitate an additional 
quantity of cystine from the supefnatant urine ; and if a urine 
containing cystine holds it all in solution, as may happen 
when the quantityis very small, acetic acid throws it down. 

A deposit of cystine is not dissolved by heat, nor by the 
vegetable acids. It is instantly dissolved by caustic ammonia. 
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and if the solution be exposed in a watch-glass to evaporation 
in the air, beautiful six-sided crystals are obtained as the volatile 
alkali exhales (Fig. 15). This is the characteristic reaction of 
cystine, and leads to its easy identification. Cystine is also 
soluble in the carbonates of the fixed alkalies ; but not in car- 
bonate of ammonia, which indeed is its best precipitant from 
acid solutions. It is soluble also in the mineral acids, but 
insoluble in acetic and tartaric acids. It is insoluble in water 
and alcohol. Heated on a platina foil, it evolves thick white 
fumes, having a peculiar oftensivc odour resembling garlic. 

Cystine is a body of very weak affinities, without taste or 
smell ; it acts as a feeble base, and forms crystalline compounds 
with nitric and hydrochloric acids. According to Pelouze it 
may also play the part of an acid ; he obtained two compounds 
with silver, which he denominated cystates.* 



Fiu. 15. Cystine. Hexagonal toblcts aiwl prisujs from an cviiporattsl aminoniac*il 
suJutiini. 

A spontaneous deposit of cystine in urine is composed of 
hexagonal tablets. When the ammoniacal solution of cystine 

* ** Note aur la cf/atine ” by Pelouze, appended to Civiale’s Memoire aur 
lea caleula de cyatine, at p. 441 of Civiale’j# treatise Du traitement inMical rfe 
la pierre. Some further considerations respecting the constitution and physio- 
logical relations of cystine may be fonnd in a paper by J. Dewar and A. Gamgee, 
in the Joum. for Anat. and Phytiol. 1870. 
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is allowed i-o evaporate in the air, magnificent crystals arc 
obtained, which furnish brilliant objects for the microscope. 
Cystine is dimorj)hous, and crystallises in two forms, namely, 
as six-sided table! s and square prisms (see Fig 15). 

Tlic ainmoniacal solution generally deposits hexagonal plates 
only, or these mixed with a few prisms ; sometimes, how- 
ever, the prisms arc more abundant than the plates. The 
prisms either lie singly or form stars ; they refract light 
strongly, and. the facettes whicli lie slantingly out of the direct 
line of vision api)ear ]>erfcctly black, contrasting with the 
brilliant lustrous white of the planes through wdiich the light 
passes vertically. This gives a peculiar striped appearance to 
the prisms, and causes them to ax)pcar deceptively six-sided. 
The liexagonal tablets have an iridescent mother-of-pearl 
lustre ; their surfaces arc often beautifully chased by lines of 
secondary crystallisation ; they also form thick rosettes of great 
brilliancy. 

The x)roduction of cystine in the animal body has as yet 
received no elucidation. It may, however, be assumed that it 
pre-exists in the blood, and is merely separated by the kidneys. 
The most remarkable fiict respecting tlic constitution of cystine 
is the large amount of suliihur (nearly 26 per cent.) which it 
contains. The close analogy of composition between it and 
taurine, renders it not improbable tJiat the liver is the original 
source of cystine ; * and the discovery of cystine in the livers 
of tyf)hus patients by Scherer f lends support to this view. 

The other constituents of the urine have not been found 
altered in any constant manner in cystinuria ; and the later 
analyses of Beale J and Toel § tend to support the original 
opinion of Civiale, that in cystinuria, as in most other calculous 


The close connection between cystine and taurine may be gathered at a 
glance by d. comparison of their composition ijer cent. 


Carbon . 

Cystine. 

Taurine. 

, 30 00 

19-20 

Hydrogen . 

. . 5-00 

5-00 

Nitrogen 

. 11-66 

• 11-20 

Oxygen 

. . 26-CG 

38-40 

Sulphur. 

. 26*66 

25-60 


f Archiv f. Path. Anat., Bd. x. p. 228. 
t Urine an^ Urinary Calculi, p. 311. 

§ Ann. dcr Chem. u. Pharm., Bd. xevi. p. 24. 
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states, the composition of the urine, apart from the dominant 
calculus-forming constituent, is normal. The excretion of 
sulphuric acid was not found diminished in a case examined 
by Beah3. It would be of more interest to determine tlic 
amount of unoxidized sulphur voided with tlio urine in these 
cases. When it is remembered tliat from 3 to b grains of 
unoxidized sulphur are daily discharged with the urine by 
healthy men,* it would seem d priori not lnii)r(jbal)lc that 
cystine is only the sulphur extractive in a new form. If it 
be so, one would expect the unoxidized sul])hur to be dimi- 
nished in cystinuria. 

Deposits of cystine arc very bulky ; but ihc quantity, 
when weighed, is found unexpectedly small, rercentage 
detenninations have been made by I*roiit and Beale. The 
former found 0‘034r, and the latter 0*0‘J. Toel made a deter- 
mination of the daily excretion in two sisters of Bremen, 
whosc.urine contained cystine both as a deposit and in solu- 
tion. lie obtained the same daily fiverage in both — namely, 
2VC) grains.f 

Cystine mayjpersist in the urine for many years ; it may 
disappear for a while, and re-appear again after a longer or 
shorter interval ; or it may disai)pcar permanently. It is 
sometimes succeeded by deposits of uric acid. The connec- 
tion of cystine in the urine with deposits of the earthy phos- 
phates, on which Front and Civiale insist, is 2 )robably nothing 
more than a coincidence dcf)ending on the strong tendency 
of urine containing cystine, to decoiiq)ose and become 

* Ronalds : riiil. Trans, 1847, i». 461. The obsen'ations of Ronalds have 
been since confinned by Griffith and Parkes. The same has been found in the 
urine of dogs by Rischoff and Voit. 

+ These results of Toel are, however, of doubtful trustwortliiucfts, inasmucl^ 
as be seems to have followed a faidty analytical process. This was, first to 
estimate the S 0, in a known quantity of the urine ; then to take an equal jmr- 
tion of the same urine, evaporate to dryness, and burn the residue with a mix - 
ture of carl), soda aud nitrate of potaah. lie then determined the S (>3 in the 
fused mass ; and having subtracted the sulphur previously found as S 0.^, ajj- 
portioned the rest to cystine. He seems to have forgotten that the urine might 
contain unoxi^zed sulphur, which w'ould of course appear as S 0.j under the 
plan of analysis followed. 

X new case of cystinuria has been published by Marowski — Archiv Klin. 
Med. iv. 449. Additional cases of cystine calculi have been recorded by l)r. 
Leared, Path. Soc. Trans, xxiii. 165 ; and Ulzmanu (4 cases) Wien. Me<l. 
Woch. 13&14, 1871. 
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ammoniacal, whereby the phosphates arc necessarily pre- 
cipitated. 

One of the most curious circumstances in the history of 
cystine is the unquestionable tendency which it shows to run 
in families. The facts bearing on this point will be referred 
to in treating of cystine calculus. 

Cystine has been found mostly in children and young adults ; 
though no age is exempt. Dr. Shearman, of Eotherham, 
believes that scrofulous children and chlorotic females are 
especially liable to cystinuria. In a young woman from whom 
Mr. Jordan extracted a cystine calculus some years ago, in the 
Manchester Infirmary, I found considerable tuberculous con- 
solidation of both apices. The more recent researches of 
Fabre * do not support the opinions of Dr. Shearman. Fabre 
examined the urine of a large number of tuberculous persons 
and of thirty-six strumous children, but failed to detect a trace 
of cystine. In fifteen chlorotic females he likewise obtained 
negative results. 

It is undoubted that i^ersons may void cystin,e for years, 
without any other deviation from health than what is caused 
by the physical irritation of the concretions, when these form. 
The brothers Planta, operated on by Civiale for immense 
cystine calculi, were known to have been excreting cystine in 
quantity for six years continuously, w'ithout any impairment of 
health. Tlie sisters observed by Toel looked well, and were 
perfectly healthy, except that they were liable to nephritic 
pains from time to time, when they passed small calculi and 
gravel. ‘ 

The clinical significame of cystine is therefore chiefly, if not 
wholly,' the danger of the formation of stone and gravel. 

The treatment of cystinuria, apart from that which is 
designed to prevent the formation of concretions, is neces- 
sarily, so long as the raiimah of its production is so obscure, 
unsatisfactory. Dr. Prout believed he saw benefit from the 
long-continued use of nitro-muriatic acid. Dr. Bird, on the 
other hand, found the same remedy useless. If iflilorosis or 

* A. Fabre : Be la ojstine^ &c. Paris Thesis, 1859. Fabre calls attention 
to the heicagonol appearance of uric acid crystals vhen precipitated by acetic 
acid ; and he attributes the conclusions of Shearman to confounding these 
with cystine crystals. 
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struma co-exist with cystinuria, these will of course demand 
th^ir appropriate treatment ; but as yet nothing is known 
which can pretend to have any direct influence in checking 
the formation of cystine. It may bo borne in mind, how- 
ever, that if the general health can be maintained at a good 
standard, and the danger of palculous formation warded off 
— both of which objects medical treatment may fairly hope 
to attain — the persistence of cystinuria may be looked on 
without much anxiety. 

VII.— X^iNTHIXE 

(Synonyms — xmiUt/ic oxide ; uric oxide,) 

f 

This rare substance was originally discovered by Dr. Marcet, 
about the year 1817, in a urinary calculus given to him by 
Dr. Babington. This concretion weighed only 8 grains, and 
had apparently been passed spontaneously. In 1810 the elder 
Langenbeck removed from a peasant boy, eight years of age, 
a stone as large as a small egg, which was afterwards iden- 
tified by Stromeyer with the xanthic oxide or xanthine of 
Marcet. In 1887 a portion of this stone was analysed by 
Liebig and Wohler;^ in 184.6 it was re-examined by Bodo 
Unger f with identical results. The name Xanthine was origi- 
nally used by Unger to designate a substance found by him in 
guano, whicli he at first considered identical with Marcet’s 
xanthic oxide, but which he subsequently established as a new 
substance under the name of guanine ; the name xanthine 
then passed permanently to Marcet’s xanthic oxide. 

In 1829, Laugier $ described some minute calculi obtained 
from a patient who had passed, several. Three of these wer(^ 
handed over to Laugier ; the largest of them w^eighed less than 
one-sixth of a grain. Their deep yellow colour, their spherical* 
form, their smooth surface, seemed to indicate that they con- 
sisted of uric acid. They proved, however, to be xanthine, and 
yielded the characteristic reaction with nitric acid and potash. 

Professor Bulk, of Kunigsberg, removed a xanthine calculus 
weighing. 7 grains from the urethra of a boy (Bird). 

* Poggend. Ann. der Physik, 1837, Bd. xli., p. 393. 

+ Liebig’s Ann. der Chem. nnd Pharm., Bd. Iviii. p. 38. 

X Joum. de Ohim. Med., voL v. 1st series. 
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In 186G, Mr. T. Taylor discovered in the Museum of the 
London College of Surgeons a calculus composed of nearly 
pure xanthine. When entire it weighed 90 grains. It was 
extracted from a Mussulman child, four years old, by Mr. Coles, 
a surgeon in the employ of the East India Company.*^ 

Xaiitliinc is a substance closely connected with uric acid, 
differing from it in composition only in possessing two atoms 
less of oxygen. Xanthine has been discoA^cred by Scherer in 
the blood; also in the muscles, liver, spleen, and brain. 
Scherer | fiirtlier states that a very minute quantity of xan- 
tliine is a natural constituent of healthy urine. Heller has 
been unable to convincjc himself of the correctness of this 
statement.J . 

Xanthine has been met Avith five times (as above recorded), 
as a urinary calculus ; as a urinary deposit it is alleged to have 
been encountered by Bird, Douglas Maclagan, and Bence Jones. 
Maclagan found it mixed with earthy phosphates in the urine 
of a hysterical girl.§ Dr. Bence Jones’s ease Avas a school-boy 
between nine and ten years of age. Three years before he had 
suffered an attack resembling nephritic colic, but without sub- 
sequent passage of a stone. When first seen, the urine made at 
night contained a small quantity of albumen, but that of the 
morning contained none. A month later the urine was found 
quite thick and deep coloured. A drop was placed under the 
microscope, and a crystalline deposit Avas found resembling one 
lorm of uric acid. From this form 1 considered the deposit 
Avas uric acid — (the crystals Averc pointed ovals). On examin- 
ing the unfiltercd urine for albumen by heat, I was surprised 
to see the crystalline deposit entirely dissolve. A fresh portion 
of sediment shoAved the same crystalline appearance and the 
^ame solubility by heat. ... A day or two afterwards 
another specimen was brought to me, containing the same_crys- 
talline deposit soluble by heat. The sediment formed about 
an eighth of the bulk of the fluid. It w^as collected on a filter. 

Path. Soc. Tj-any. xix. 27i5. 
t Liebig's Ann. d. Ch. u. Ph., Bd. cvli. Heft 3, 1853. 

J Heller's Hariiconcretioncii, p. 13i\ note. 

§ Edin. Med. Journ., 1858, p. 121. Bclicrer doubts this case ; and thinks 
the reaction mentioned by Maclagan insufficiently chai-acteristic. 
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washed with alcohol, and it gave the following reactions : — It 
dissolved in water and hydrochloric acid ; when treated with 
nitric acid it dissolved without efTervescence, and when evapo- 
rated to dryness it Icll a yellow residue.”* Further examina- 
tion of the urine on subsequent occasions yielded no traces of 
xanthine. 

Jackson thought he detected xanthine in diabetic urine; 
but the tests lie relied on were untrustworthy. Lehmann >vas 
unable to detect xanthine in several diabetic urines which he 
examined. 

Purified xanthine, according to Stiideler (who operated on 
xanthine obtained from Laugcnbeck’s calculus), shows itself 
under the microscope as very small irregular granules. When 
dried it forms brittle crusts, almost chalk- white, with a slight 
tinge of yellow, which become deeper-coloured when ]3owdcrcd. 
When rubbed, xanthine acquires a waxy lustre. It is soluble 
in alkalies, also moderately freely in concentrated and warm 
hydrochloric acid. This solution becomes turbid on cooling, 
and deposits quadratic octahedra of a combination of xanthine 
with the acid. It dissolves without eifervescence in nilidc 
acid, and the solution on evaporation leaves a bright yellow 
residue, which becomes violet-red w’hen treated with solution of 
caustic potash.t The solubility of xanthine in water is subject 
to extraordinary variations, which arc not yet understood. 
Stfidcler found pure xanthine from Langenbcck’s calculus to 
dissolve in 13,333 parts of cold and in 1178 parts of hot w'^atcr. 
Strecker found artificial xanthine, prepared by him from gua- 
nine, to vary in its solubility according as it was obtained 
from the evaporated ammoniacal solution or precipitated from 
its alkaline solutions by acetic acid. In the former case the 
solubility in hot w^ater w'as, in round numbers, 1 in 1350 ?- 
but in the latter, 1 in 396 . Prolonged boiling was found by 
Strecker to lessen the solubility of xanthine in liot water. J 

* Joum. of Chemical Society, Feb. 1862, p. 70. It may he remarked that 
in no previous account of xanthine have crt/dals of that substance been found. 
It is to be wished that in Dr. D. Jones’s case the identification of xanthine had 
been more perfect. 

t Strecker: Liebig’s Ann,, May, 1861, Ud. cxviii. p. 158. 

$ Ihid.f p. 168. See also a recent paper “ Sur la Xanthine et .sii rcciici'cho 
dans les calculs vesicaux,” Lebon. Comptes Kendus, Ixxiii. 47. 
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VIII.— LEUCINE AND TYROSINE. 

These two substances were found by Stadeler and Frerichs 
in the urine in typhoid fever and aeute yellow atrophy of the 
liver. Tyrosine has even been found to form a natural urinary 
deposit in the latter disease. This deposit is deseribed by 
Frerichs as a greenish-yellow crystalline sediment, which in- 
creases considerably with slight evaporation of the urine. 
Under the microscope, greenish-yellow globulur masses, com- 



1'’K{. J(i. Tyj’osinc, sponliinrously from tin; uriiu; of a 'iviMi aento 

yellow utioi»hy of the liver. 

posed of acicula]* crystals are seen. In one of Frerichs' cases 
of acute yellow atrophy, he says of the urine : — “After stand- 
ing iu the cold air, a greenish-yellow light sediment wms 
deposited, consisting entirely of acicular crystals of tyrosine 
aggregated together in globular masses. When a drop of urine 
was evaporated on a watch-glass, it left behind a residuum, 
•which, upon microscopical examination, Tvas found to be almost 
exclusively composed of the most characteristic possible crys- 
tals of leucine and tyrosine, partly saturated with colouring 
matter." * Frerichs regards the occurrence of these deposits 
as of great importance in the diagnosis of acute yellow atrophy 
of the liver. 

In May, 1865, my assistant, Mr. Clements, brought me a 

* Frerichs on Dis. of Liver, Syd. Soc. Trans., vol. i., Frontispiece, Fig. 5, 
and p. 220. 
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specimen of urine passed by a young woman who was suffering 
(and died the day after) from acute yellow atrophy of the liver, 
in the home district of the Manchester Infirmary, After stand- 
ing forty-eight hours, it had deposited an abundant sediment 
of tyrosine, crystallised in sheaf-like bundles of acicular crys- 
tals (see Fig, 16).* 

Xanthim, hypoxanthinc^ yiiamm^ tyrosine, leucine, creatine, 
and creatinim, may be all regarded as inteniicdiate steps in 
the regressive metamorphosis of azotised tissues, of which the 
ultimate stages are urea, uric acid, water, and carbonic acid. 
It is therefore not surin-ising that they should be found in 
small quantities in the tissues and the blood; and that a 
retardation of this metamorphosis in some particular stage 
should occasion their appearance in the urine. 

Hitherto their clinical significance has not been made out 
with sufficient clearness to be of practical service ; and the cir- 
cumstance that (except xanthine and tyrosine) they never form 
spontaneous urinary deposits, removes them (at present) from 
the interest and view of the practitioner. But it is not impro- 
bable that the study of these bodies in the urine may hereafter 
lead to important clinical indications ; until then, it is not 
desirable to load a practical work like the present with details 
respecting them.* 

ix.-^riiosPHonic acid and the riiosniATES. 

Phosphorus exists in the animal body in large quantities, 
either oxidized into phosphoric acid, and united with bases so 
as to form phosphates which pervade the fluids and solids— 
especially the bones ; or unoxidized, and combined in some'’ 
manner not yet understood with albuminous compounds. 

Phosphoric acid passes out of the body partly with the fmccs 
and partly with the urine. The diurnal excretion of phos- 
phoric acid by the kidneys varies from 30 to 90 grains. The 
mean of twenty-five sets of observations collected by Dr. 

* A paper by K. B. Hoffmann, in Virchow^s Archiv, BJ. 48, p. 358, may 
be referred to as containing a laige amount of information respecting the 
excretion of creatinine in health and disease. 
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Parkcs, was 48*80 grains a day. Two-thirds or three- fourths 
of this are combined with potash and soda to form soluble 
phosphates, whicli do not come under the notice of the practi- 
tioner as urinary deposits. The remainder is united with lime 
and mjignosia to form salts, which, though soluble in acid 
urine, arc speedily precipitated when the secretion becomes 
alkaline, and constitute urinary deposits. 

Phosphoric acid is derived in part directly from the food ; 
in part also from the oxidation within the body of the phos- 
phoras of the albuminoid tissues. The hourly excretion of 
phosphoric acid rises considerably after meals ; and the earthy 
phosphates undergo a proportionally larger increase than the 
alkaline phosphates. In a series of observations extending 
over six days, I found that the average hourly separation of 
the earthy phosphates during the two hours preceding dinner, 
amounted only to one-half the quantity sojiarated during the 
third and fourth hours after dinner. The alkaline phosphates 
rose from rr47 grains per hour before dinner, to 4*90 grains 
after diniKii*. 

The food is, liowcver, not the sole source of the phosphoric 
acid of the urine ; and the separation of it goes on, though in 
greatly diminished quantity, after prolonged fasting. 

A very large number of observations have been made on the 
excretion of pliosphoric acid in disease, but with results of 
slight clinical value. Dr. Bence Jones has formulated the 
following conclusions (founded on determinations per 1000 
parts) : — In acute inflammation of the brain, there is an 
excessive amount of phosphates in the urine. When the in- 
flammation becomes chronic, no excess of phosphates can bo 

shown to exist In some functional diseases of 

•the brain, an excessive amount of phosphates is observable; 
this ceases with the delirium. Delirium tremens shows a 
remarkable deficiency in the amount of phosphates excreted, 
provided no food is taken. When food is taken the diminu- 
tion is not apparent.” ^ These observations are substantially 
borne out by the observations of Tomowitz and Beale. 

Professor Yogel ascertained the rate of excretion of phos- 
phoric acid in a very great number of acute and chronic 
* Medico-Chir. Trans., vol. xxxviii. p. 261. 
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diseases (having made above 1000 observations), but without 
eliciting any conclusions capable of clinical use.* 

To the practitioner, -tlierefbre, the interest of phosphoric 
acid and the phosphates in the urine, is confined to the earthy 
phosphates which come before him as urinary deposits and 
urinary concretions. 

Dr. Prout dignified with the name of ^‘pliosphatic diathesis,” 
the tendency to the dc})osition of the earthy phosphates in the 
urine. Dr. Bence Jones f has, however, clearly shoTO that 
this designation is wholly inappropriate. There is not the 
least reason to believe that there is any constitutional state 
specially characterised by an excessive excretion of phos- 
phates ; the phosphatic diathesis of Prout is simply amrnoniacal 
urine. 


DEPOSITS OF EAKTIIY PIIOSPIIATES. 

Phosphoric acid is spontaneously deposited in the urin(.‘ 
chiefly, if not exclusively, in one of the three following com- 
binations ; — 

1. Amorphous phosphate of lime, or bone-earth (3CaO, 

PO,). 

2. Crystallised phosphate of lime (2CaO,IIO,POr,-f- 3Aq.). 

o. Ammoniaco-magnesian phosphate, or triple phosphate 

(NH 40 , 2 Mg 0 ,P 05 + 12 Aq.). 

These three compounds are occasionally precipitated together 
in one deposit ; much more frequently the first and third arc 
found together, forming the ordinary sediment of amrnoniacal 
urine. This latter passes under various names, viz. : — “ the 
mixed phosphates,” the “ secondaiy phosphates,” or “ fusible 
matter.” This will come under notice again as the special 
constituent of secondary calculous formations. 

The earthy phosphates arc readily soluble in the natural 

* Neubauer and VogeP: Analysis of the Urine, Syd. Soc. Trans, p. 41.1 
— where the reader is referred for fuller information. Dr. Paton found that 
mental work caused no increase, but Hither a diminution, of the phosphates in 
the urine. Joum. of Anat. and Phys., May, 1871. 

t Animal Chemistiy, p. 85. 
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acid of the urine ; but are insoluble in neutral or alkaline 
fluids. 

Their precipitation as deposits is, therefore, properly asso- 
ciated with an alkaline state of the urine ; it is, nevertheless, a 
fact that the second and third forms are occasionally deposited 
in urines that are neutral or feebly acid. 

Urines depositing the earthy phosphates, or tendihg thereto 
by their neutral or feebly acid reaction, usually become turbid 
when heated ; but they clear instantly on the addition of any 
acid. This behaviour has been variously explained. Some 
have thought that the heat expelled the carbonic acid which 
held the earthy phosphates in solution ; others, that the heat 
caused rapid decomposition of the urea into carbonate of 
ammonia, and thereby suddenly increased the alkalescence of 
the urine. Scherer thought the circumstance due to the con- 
version of the neutral phosphates of lime and magnesia into 
basic salts. 

1. — AMOUTHOUS PlIOSPirATE OF lilMi:, oil BoNH-EAimi. 

This compound is invariably precipitated in alkaline urine. 
\Vlien the urine is alkaline from fixed alkali, this is the ordi- 
nary, and often the sole deposit ; but far more frequently it is 
accompanied by the triple phosphate. 

It forms an amorphous, whitish, light flocculent deposit, 
indistinguishable by the naked eye from epithelium. It has 
no affinity for the colouring matter of the urine, and is conse- 
<[uently of a paler colour tlian the supernatant urine, differing 
in this respect from the amorphous urates. The surface of 
the urine is generally covered with an iridescent film. 

The application of heat does not dissolve the deposit, but, 
on the contraiy, increases it. A drop of any acid causes it 
instantly to disappear. Under the microscope it appears as 
very pale, minute granules in irregular clumps or patches, 
much resembling the fawn-coloured lithates (see Fig. 8). 

Its occurrence depends simply on the existence of an alkaline 
reaction, and the presence of lime and phosphoric acid in the 
urine. 

This is the normal deposit of the alkaline urine after a meal. 
It is also frequently seen in persons whose urine has been ren- 
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dered alkaline by. remedies (carbonates, acetate^ citrates of the 
alkalies, &c.), and after the excessive use of sweet and subacid 
fruits. The turbidity caused by the amorphous phosphate 
exists in its greatest intensity at the moment of emission of 
the urine, and does not increase on cooling. 

The clinical significance and treatment of this deposit are 
entirely involved in those of alkaline urine. Bone-earth alone 
very rarely constitutes a urinary calculus ; but it enters largely 
into the composition of phosphatic calculi in combination ivith 
the ammoniaco-magnesian phosphate. 


2, — Crystallised Phosphate of Lime, or Stellar Phosphate, 

Dr. Hassall first called attention to the existence of a 
crystallised form of phosphate of lime occurring as a urinary 
deposit. In 18(50 he communicated a paper to the llo^^al 
Society on tlic composition and pathological importance of the . 
calcareous phosphates occurring in the urine as a spontaneous 
deposit of stellar crystals. He considered these crystals to 
consist of biphosi)hate of lime ; ho also believed them of far 
graver significance than the triple phosphate of ammonia and 
magnesia. 

In 1861 I had an opportunity of re-examining this question*, 
and published the results of ray observations in the British 
Medical Journal for March 30, 1861. 

The crystals in question present considerable variety of 
form (Fig. 17). 

The prevailing appearance is that of crystalline rods or 
needles, either lying loose (d), or grouped into stars, rosettes 
(a a), fans (Z»), or sheaf-like bundles (<r). Some of the crystals 
are club, or bottle-shaped (o e), and abundantly marked with 
lines of secondary crystallisation. 

In a case of diabetes under my care in the Manchester Infir- 
mary, these crystals formed a constant deposit. The urine had 
been brought down by appropriate treatment to fifty ounces a 
day, and the patient was steadily gaining flesh and strength. 
The deposit was often mixed with oxalate of lime, and some- 
times with uric acid ; but never, except as the result of putre- 
factive decomposition, with the triple phosphate. I managed 



98 


INORGANIC DEPOSITS. 


to collect abont two grains of the crystals in a pure state, and 
sabjected them to analysis. The results indicated the following 
formula : 2 CttO,HO,POs + 3 HO. 



Fia. 17. Sttir» suid rods of (*.rystalli.sed i)lio.splittt^ of lime, or stellar plioapliatc. 


By adding a little chloride of calcium to healthy urine, and 
reducing its acidity to near the neutral point with caustic soda, 
I have often succeeded in obtaining an abundance of crystals 
closely resembling those occurring spontaneously in urine. 
The reaction of the urine in which I have found the crystal- 
lised phosphate of lime has been sometimes faintly acid, more 
often neutral, or alkaline. 

The occurrence of a deposit of the stellar phosphate in urine 
is not common. It is, in fact, a rare deposit, as compared with 
oxalate of lime, uric acid, or the triple phosphate. The presence 
of this deposit in quantity is, according to my experience, an 
accompaniment of some grave disorder. In addition to the 
case of diabetes already mentioned, I have seen the stellar 
phosphates in cancer of the pylorus, once in phthisis, and more 
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than once in patients exhausted by obstinate chronic rheuma- 
tism. They may, however, under peculiar conditions, be pre- 
cipitated in a healthy urine. When the urine is rich in lime, 
and its acidity is at the same time depressed to near the neutral 
line, Stella) of phosphate of lime may form quite independently 
of any grave disorder, merely as the result of a coincidence in 
the chemical composition and reaction of the urine. For ex- 
ample, after a full meal the acidity of the urine becomes 
greatly reduced, and lime derived from the food is in excessive 
proportion. In such circumstances, I have several times de- 
tected stellm of phosphate of lime, but only in scanty numbers. 
A depressed acidity of the urine is an essential contingent to 
the formation of these crystals ; and if the urine subsequently 
to their formation increase in acidity, they may spontaneously 
disappear. 

3. — The Phosphate of Ammonia and Magnesia, on Trit'le 
Phosphate. 

This is an insoluble crystalline compound, which occurs very 
frequently as a urinary deposit — sometimes alone, but much 
more commonly accompanied with the amorphous phosphate of 
lime. When unmixed with any other substance, the deposit 
has a snow-white appearance ; and bright, sparkling, colourless 
crystals are observed studding the sides of the urine-glass and 
forming a brilliant crystalline film on the top. The ordinary 
form of the crystals is a triangular prism with bevelled ends. 
A very great variety of subordinate forms are produced by a 
planing-off of the ridges and angles, and a hollowing out of the 
sides (Fig. 18). In a highly ammoniacal urine, the magnesian 
phosphate forms elegant di-elytral crystals, which appear to 
ar^e from a hollowing of the sides and a deep notching of the 
esi^ities of the prisms. 

The triple phosphate is easily soluble in acids ; yet it may 
be found in urine that is feebly acid to test paper. Heat does 
not affect it ; and the urine which deposits it commonly be- 
comes turbid on boiling. 

This deposit is necessarily present in ammoniacal urine, ex- 
cept in the very rare contingency of the urine not containing 
any magnesia. When urine is alkaline from fixed alkali, crys- 



100 


INORGANIC DEPOSITS. 


tals of this salt generally appear after a while. This is easily 
explicable after the demonstration by Nenbauer and Heintz 
that ammoniacal compounds exist in small quantities even in 
fresh natural urine. 



Fio, 18. DifTcreiit fonns of triple phosphate crystals. 


In the immense majority of cases the deposition of this salt 
is only an incident due to the loss of the acid reaction of the 
urine, and especially of ammoniabal decomposition of the urine. 
Occasionally, however, it occurs in fresh urine which is neither 
decomposed nor sensibly (to the smell) ammoniacal. The fol- 
lowing is the most remarkable instance which I have witnessed. 
J. P., a gentleman, aged twenty-nine, of a moderately healthy 
appearance, but irritable temperament, consulted me on account 
of a sense of weakness in the back and loins, with general 
debility and languor, and a tendency to sudden perspirations 
and fits of nervousness. There was severe smarting at the close 
of micturition. He had suffered from gonorrhoea three years 
previously, but had been completely free from any urethral 
discharge for some time. The urine was examined on several 
occasions. It was faintly acid when voided ; and deposited, 
sometimes before it was cold, and generally within a couple of 
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hours, an abundant precipitate of the unmixod ammoniaco- 
magnesian phosphate. The annexed note was taken of tlie 
urine voided at 11.30 a.m. on January 28, 1861. “ In half-an- 
hour it was found transparent, perfectly sweet {i.e. not pu- 
trescent), faintly acid ; and sparkling crystals of the triple 
phosphate could be seen floating in it. At four p.m. the same 
day the specimen was quite clear ; brilliant crystals of triple 
phosphate studded the sides of the glass, and at the bottom 
was collected an abundant snow-white deposit of the same 
crystals. The urine was not albuminous, ueither did it con- 
tain pus or epithelium. On the following day the specimen 
continued unchanged ; but qjpi the fourtii day the reaction had 
become faintly alkaline ; the deposit was losing its snow-vrhite 
character, and reddish flakes, composed of sjflieres of urate of 
ammonia had become deposited. From this date the urine 
began to decompose, and speedily became ammoniacal and 
offensive.” This condition of the urine, together with the 
unpleasant symptoms before noted, gradually disappeared in 
the course of six weeks, under the influence of cold sponging, 
systematic exercise in the open air, and the administration of 
dilute nitric acid in a bitter infusion. 


X.~CARBONATE OP LIME. 

When urine becomes alkaline from carbonate of ammonia, a 
small quantity of carbonate of lime is precipitated in an amor- 
phous condition with the earthy phosphates. I have only seen 
it in a crystalline form in human urine when voided as gravel 
or small calculi : it is said occasionally to occur in globular 
spheres and comucopia-like crystals (jBird, Hassall). In the 
alkaline and viscid urine of the horse, carbonate of lime is 
frequently deposited in the form of minute spheres composed 
of radiating linear crystals which are striking objects under 
the microscope (see Fig. 19). They show a dark cross with 
polarized light The assumption of this globular form is pro- 
bably connected with the viscidity of the urine. 

Carbonate of Lime constitutes a variety of urinary calculus 
which is of extreme rarity in the human subject but much 
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more common in the herbivora (see Carbonate of Lime 
Calculi). 



Fui. 19. SplicroH and duinb-bollK ot carbonate of lime from the urine of 
tlie horse. 


XL— SULPIItTRIG ACID AND THE SULPHATES. 

About thirty grains of sulphuric acid, in combination with 
alkaline’ bases, are daily excreted by the kidneys. A part is 
derived directly from the food, and a part from the oxidation 
of the sulphur contained in the albuminous compounds. The 
sulphates are highly soluble, and they never constitute a spon- 
taneous urinary deposit. 

In all febrile states sulphuric acid is increased. Dr. Parkes 
has observed a decided increase after the use of liquor potassae. 

^ An increase is also observed after food, and in all conditions 
associated with an intensified metamorphosis of tissue. 

It has not yet been shown that a knowledge of the quantity 
of sulphuric acid separated by the kidneys in any particular 
case of disease is capable of subserving any practical purpose. 


XII.— CHLORINE AND THE CHLORIDES. 

The chlorides never form spontaneous deposits in the urine ; 
and the variations in their quantities have only an uncertain 
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relation to special states of disease, but depend chiefly on the 
times of the meals and on the general rate of tissue-changes. 

A good deal of attention has been called to the falling off 
or disappearance of the chlorides in the urine in acute pneu 
monia, and their reappearance when resolution is established. 
It has been asserted that a knowledge of the amount of chlorides 
excreted by the kidneys in the course of this disease, furjn‘s)i(.‘d 
valuable information for prognosis and treatment. Later 
observations have, however, shown tliat tlie indication is far 
from being a reliable one, and that the notions entertained in. 
some quarters of its utility are greatly exaggerated. Although 
it be a rule of very prevalent application, that the chlorides in 
the increment stage of acute pneumonia arc almost completely 
retained within the body, and that their rcai)pearance in the 
urine is coincident with commencing resolution, yet there are 
exceptions to both these statements, especially to the coinci- 
dence of the reappearance of the chlorides with commencing 
defervescence (see Parkes). 

SUPPLEMENTARY REMARKS ON THE EXCRETION OF 
PHOSPHORUS, SUJ.PHUlt, AND CHLORINE. 

These three elements enter largely into the composition of 
the body, and they are abundantly present in articles of food. 
They pass out of the body chiefly with the urine ; but partly 
also with the faeces. Multiplied observations have been made, 
and continue to be made, on the rate of their excretion both 
in health and disease ; and important physiological and patho- 
logical deductions have been drawn from these investigations. 
It has been considered that the rate of excretion of phosphorus^ 
and sulphur, under proper precautions and corrections, furnished 
a measure of the exchange of material within the body — that 
is, of the activity of the molecular life of the tissues ; and that 
in disease, an important insight into obscure phenomena could 
be thus obtained, capable of being turned to practical uses. 
In proportion, however, as these researches have been extended, 
it has become clearer and clearer that these expectations are 
not likely to be realised, and that the practitioner is not likely 
to draw much help from these reconite sources. The diffi- 
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culties in the way are manifold. In the first place, quantita- 
tive determinations of sulphur and phosphorus, notwith- 
standing all the aid of modern volumetrical methods, are still 
too troublesome and tedious to be within reach of any but a 
very select body of practitioners. But this is one of the 
smallest dilTiculties. In all such determinations it is necessary 
to do more than ascertain the proportion per cent. To obtain 
results of any value, the quantity per day must be ascertained. 
Again, tliere are physiological variations to make allowance for, 
arising from food, exercise, sleep, etc.; and, thirdly, it has now 
been ascertained that, all known conditions remaining the same, 
the rate of excretion of these elements presents oscillations 
Irom an unexplained temporary retention, or partial retention, 
of the elements within the body, which is succeeded, after a 
shorter or longer interval, by a compensating increased dis- 
charge. These circumstances render it necessary to continue 
the observations over a number of days — six or eight — in 
order to cover the inequalities. For these and other reasons 
which might be mentioned, those inquiries are surrounded with 
difficulties. It is little wonderful, therefore, that the results 
obtained by different experimenters show a marked want of 
uniformity: and it is simply the feet that, from a clinical point 
of view, these laborious investigations must at present be re- 
garded as unfruitful, and for that reason they may be passed 
over with only a slight notice in a practical work. It is highly 
desirable, however, that researches of this class should be 
pushed on ; it is impossible to say how soon, practical lessons 
may be culled from these now apparently dormant facts. At 
any rijte, they cannot fail to enlarge our general ideas on phy- 
siological and pathological processes. 

XIII.— UREA (C,H,N,0,). 

Looking at the urine from a physiological point of view, 
urea must be regarded as its most important constituent. It 
is the chief final product of the metamorphosis of the albu- 
minous tissues, and furnishes the form under which nearly all 
the nitrogen finds its way o4t of the body. 

Urea is a bland crystalline substance possessing the proper- 
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ties of a feeble base. Its best known combinations are the 
nitrate and oxalate, both of which are much less soluble than 
urea itself. Urea is very soluble both in water and alcohol ; 
it never forms a spontaneous urinary deposit. Its presence in 
a urine of high density, or one artificially concentrated, is 
easily demonstrated. If to such a urine an equal volume 
of strong nitric acid be added, in a test-tube, and the tube 
be plunged into cold water, the mixture speedily becomes a 
shining mass of crystals of nitrate of urea. 

The daily separation of urea by adult men between the ages 
of twenty and forty, averages about 500 grains; but the amount 
varies considerably from various causes, such as diet, exercise, 
meteorological conditions, and individual peculiarities. Of the 
twenty-four series of observations, of not less than six days 
each, tabulated by Dr. Parkes, the minimum result is 28G-1 
grains and the maximum G88‘4 gi’ains per day. The body- 
weight has, as might have been expected, a very apparent re- 
lation to the daily excretion of urea, but the relation is not 
simply a direct one, because the weight of individuals is made 
up differently — some being heavy from bone and muscle, others 
from an accumulation of fat. It is estimated that a healthy 
adult man excretes urea at the daily rate of 3^ grains per 
pound of the weight of his body. 

The excretion 6f urea is greatly increased after a meal — 
especially of animal food. Bidder and Schmidt believed that 
this arose from a direct transformation into urea of a portion 
of the alimentary materials without their being previously fixed 
as tissues : but Bischolf and Voit, with more probability, at- 
tribute this increase to an accelerated tissue-metamorphosis 
induced by the presence of the new supplies in the blood. 

Copious water-drinking causes an increased separation of 
urea. Children secrete more in proportion to their weight 
than adults. 

The immediate eflect of muscular exercise appears to be to 
restrain (or at least not to increase) the excretion of urea ; but 
it is increased in the period of rest which follows exercise.* 

* For further information respecting the i^cretion of nitrogen (urea) under 
vario\is conditions, the reader is referred to the important investigations of 
l)r. Parkes, Med. Times and Qaz, 1867. I. 393, and Proc. Eoy. Soc. 1871, 



io6 ESTIMATION OF UREA. 

The quantitive estimation of urea in urine may be made 
cither by the method of Leibig or by that of Davy, as modified 
by Dr. Russell and Mr. West. 

Liehiifs Volumeirwal mstlwd . — This method is based on 
the property of urea to form an insoluble precipitate of fixed 
composition with the nitrate of the protoxide of mercury. But 
in order that the test may operate, it is necessary to free the 
urine beforehand from phosphates and sulphates. It is also 
necessary for complete accuracy to make allowance for the 
chloride of sodium present. When chloride of sodium co- 
exists in any fluid with urea, the nitrate of mercury produces 
no precipitation of urea until the whole of the chloride of 
sodium is decomposed with formation of bichloride of mercury 
and nitrate of soda. After this conversion is completed, urea 
begins to be precipitated, and the test solution is to be added 
until no more urea remains in solution. This point is ascer- 
tained by a solution of carbonate of soda, which immediately 
develops a yellow colour when — and not before — all the urea 
has been thrown down with the mercury. 

Three solutions are therefore required 

First — A baryta solution, to precipitate the phosphates and 
sulphates. This is composed of one volume of a cold saturated 
solution of nitrate of baryta mixed with two volumes of 
saturated baryta-w^ater. 

Semid , — The mercurial test solution. This contains 11*92 
grains (0*772 grammes) of proto-nitrate of mercury in ten 
cubic centimetres of water. 

Third . — A solution of carbonate of soda of about the strength 
of twenty grains to the ounce. 

As the preparation of the first and second solutions is very 
* troublesome — the latter especially— it is more convenient to 
purchase them ready made.* 

The analysis is performed in the following manner : — 

1. Forty cubic centimetres (or two volumes) of the urine are 


p. 349 ■; also Gh^haut, J. dePAnat. et Phys. 1870, 318 ; Weigelin, Beichert’s 
Archiv. 1868,. 207 ; Paton, .Touru. of Anat. and Phys., May, 1871. 

* These and other test solutions for Tolumetrical analyses of the urine may 
be had of Griffin, Uunhill Row, London ; and from Siehold, Chemist, Oxford 
Road, Manchester. 
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mixed in a beaker with twenty cnbic centimetres (one volume) 
of the baryta solution. The mixture is thrown on a filter : 
fifteen cubic centimetres of the filtered flui^* (which of course 
contain two-thirds, or ten cubic centimetres of urine) are care- 
fully measured off and placed in a small beaker. 

2. A graduated burette is filled with the mercurial solu- 
tion, which is then very carefully dropped into the beaker 
until the mixture begins to become turbid ; a few drops 
generally suffice. A note is taken of the quantity of the solu- 
tion used to reach this point : it indicates that all tlie chloride 
of sodium is decomposed and that the urea is now beginning 
to be precipitated. 

3. The mercurial solution is now added more freely, and 
thoroughly mixed by means of a glass rod : a copious white 
precipitate makes its appearance, and the analysis a[>proaches 
completion. 

4. This point is ascertained by pouring some of the carbonate 
of soda solution into the bottom of a white porcelain plate ; 
and taking a drop from the turbid mixture in the beaker by 
means of the stirring-rod, and letting it fall into the solution 
on the plate. As long as the drop produces only a white curdy 
circle the mercurial solution is still to be added ; but as soon 
as a yellow tinge appears the analysis is finished. 

5. The quantity of mercurial solution used is then read off*, 
and the portion used before the occurrence of turbidity sub- 
tracted — the remainder is what has been employed to pre- 
cipitate the urea. Each cubic centimetre of the solution used 
indicates 0’154 grain (or 0*01 gramme) of urea. From this, 
by an easy calculation, the amount of urea in ten cubic centi- 
metres of urine may be ascertained ; and if the number of 
cubic centimetres of urine voided in the twenty-four hours be ' 
known, the daily excretion of urea is readily calculated. 

Davyds' process modified hj Russell and West — The principle 
of this method depends on the decomposition of urea by the 
hypochlorites and hypobromites. The amount of urea is deter- 
mined by measuring the volume of nitrogen evolved. 

A solution is prepared by dissolving 100 grammes of solid 
caustic soda in 250 c. c. of water and adding 25 c. c. of bro- 
mine. The apparatus constructed by Dr. RusseU and Mr. West 
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for the performance of the analj’sis is both compact and 
cheap.* But it is not so convenient and accurate to work 
with as that de7i|ed by Mr. Apjohn. Mr. Apjohn’s apparatus 
consists of ; — 

1. A glass measuring tube of about a foot in length drawn 
out at the end which will be uppermost when the tube is 
used, like a Mohr’s burette, and subdivided into 30 parts of 
equal capacity, the aggregate volume of which is 56 c. c. 

2. A small wide-mouthed gas bottle of about 60 c. c. 
capacity. 

3. A short test-tube of about 10 c. c. capacity, and of such 
height that when introduced into the gas bottle it will stand 
within it in a slightly inclined position. 

•The following are the arrangements for combining the appa- 
ratus and working an experiment ; — 



Kio. 20. Anjolin's apparatus for tlic estimation of urea with Itussell and West's solution. 


The graduated tube, held in a clamp attached to a retort- 
stand, is depressed into a glass cylinder, nearly filled with 
water, until the zero mark, which is near the upper end, 
exactly coincides with the surface of the water. 15 c. c. of 
the hypobromite solution (100 grammes of NaHO, 250 c. c. of 

* It may be had from Cetti, Brooke Street, Holbom, London ; price 

8 «. 6d. 
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water, 25 c. c. of bromine) having been poured into the bottle, 
the test-tube containing the urine is introduced by means of a 
forceps, care being taken that none of its contents shall spill 
iijto the hypobromite. The flask is now closed with a very 
accurately fitting india-rubber stopper, perforated with a hole 
in which is inserted a short piece of glass tubing open at both 
ends, and is then connected with the measuring tube by means 
of a piece of elastic tubing. It is now inclined so as to allow 
the urine to mix with the hypobromite. Effervescence at once 
commences, and as it proceeds the measuring tube is gi’adnally 
raised so as to relieve the disengaged nitrogen from the 
hydrostatic pressure. The flask is shaken a few times, and 
when the reaction is completely over, the apparatus is loft for 
a few minutes untO it has acquired the temperature of the 
room in which the experiment is performed. Another exact 
levelling of the measuring tube is made, and the number of 
the division corresponding to- the volume of the developed 
nitrogen is read ofl‘. 

The tube is so graduated that, when 5 c.c. of urine are 
operated on, each division con’esponds to 0*1 per cent, of urea, 
or 0’44 grain per fluid ounce of the British Pharmacopa3ia. 
An easy calculation from these data gives the daily discharge 
of urea. Suppose 45 ounces of urine are voided in the 24 
hours, and that 5 c. c. of this evolves 20 measures of nitrogen 
with the hypobromite solution, then : — 

0-44 X 20 X 45 = 39C. 

The daily discharge of urea was 396 grains. 

I have carefully tested this method and have found it easy, 
accurate, and speedy.* 

Pathological relafions of urea . — The excretion of urea in 
disease has been examined in a large number of cases. In the 
acute stage of ftfbrile and inflammatory diseases, there is an 
increased formation and discharge of urea, depending on an 
accelerated metamorphosis of tissue. When the crisis of the 
disorder has passed, and defervescence sets in, the excretion of 

* For a further account of this method, see Bussell and West’s paper, Joiirn. 
of Chem. Soc., Ang., 1874 ; and Practitioner, Feb., 1875. Apjohu's paper is 
in the Chemical News, Jan. 22, 1875. 
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urea falls even below its natural average. This rule, however, 
is liable to exceptions : it appears that in not a few instances 
there is a retention of urea within the body during the pyrexial 
period, even when no disorder of the kidneys exists, and a 
compensating discharge when convalescence begins. Acule 
(inflammatory) Bright’s disease is a constant exception : the 
urine in that complaint is poor in urea : but this arises not 
from diminished formation, but from defective separation, owing 
to the blocked-up condition of the uriniferous tubes. 

Frerichs found in one example of acute yellow atrophy of 
the liver, a total deficiency of urea in the urine : in a second 
case there was abundance of urea in the urine discharged 
during life, but only a trace in that withdrawn from the bladder 
after death. 

In chronic diseases not involving the kidneys, the excretion 
of urea has not usually been found materially affected. 

In saccharine diabetes there is an excessive separation of 
urea, as might have been expected from the accelerjited rate of 
tissue metamori)hosis, which must accompany the full feeding 
and rapid emaciation of these patients. 

In a case of diabetes insipidus (with a daily discharge of 12 
or 14 pints of urine), I found the excretion of urea to oscillate 
between 394 and 505 grains daily, which yielded a mean rate 
of 4^ grains per pound of the body-weight. This is about a 
fourth above the average for healthy individuals. 

In both acute and chronic degeneration of the kidneys 
(Bright’s disease) there is a marked lessening of the excretion 
of urea, as will be more fully commented on when those diseases 
come to be described. The proportion of urea is also greatly 
reduced in the urine voided by persons suffering from an ob- 
struction in the ureters (see Suppression of Urine). 

One of the most important properties of urea is the great 
facility with which it is broken up and resolved into new com- 
pounds. This property comes into important play when urea 
is unnaturally retained in the blood or in the urinary pass^es. 
It has been already explained with what consequences this 
bland and innocuous base is converted into pungent carbonate 
of ammonia in the bladder and other parts of the urinary 
tract. A similar conversion, taking place in the blood, is 



AZOTVBIA. 


Ill 


the cause, according to Frerichs, of the stormy and dangerous 
phenomena of uraemia. 

Dr. Prout believed that there existed a peculiar morbid state 
characterized by an absolute and relative increase of the ex- 
cretion of urea, unaccompanied by pyrexia. To this condition 
Dr. Willis, who adopted the view of Prout, gave the name of 
Azokiria. The subjects of this form of disease, according to 
Prout, had usually a frequent and urgent desire to pass water 
both by night and day. This seemed principally due to an 
irritable sensation referred to the neck of the bladder, occa- 
sionally extending along the urethra ; but in some cases it 
was due, at least in part, to real diuresis. In almost every 
instance the quantity of urine voided in the twenty-four hours 
was somewhat above the natural standard. Tiie quantity was 
also particularly liable to be increased by causes which would 
scarcely affect a person in perfect health, at least to the same 
degree ; such as by a chilly state, mental emotion or excite- 
ment, &C.5 

In addition to the direct urinary symptoms, there was some- 
times a sense of weight or dull pain in the back, accompanied 
by disinclination to bodily exertion ; there w^as no remarkable 
thirst ; nor cravinjf for food ; nor emaciation. Moreover, the 
functions of the skin appear to be little deranged. 

Such is a summary of the description of Prout. He does 
not supply any details as to the daily flow of urine nor the 
daily amount of urea. At the time Prout wrote, very little 
was known as to the natural (physiological) variations in the 
excretion of urea ; and the opinion he held as to urea being 
chiefly the final product of the metamorphosis of the gela- 
tinous tissues has since been proved to be erroneous. Look- 
ing at the question from the standing-point of the phy-’ 
Biological doctrines now in the ascendant, it is diflicult to 
admit the existence of a condition characterized by the incom- 
patible coincidences of an increased excretion of urea, with 
absence of thirst, absence of excessive feeding, and absence of 
emaciation. 

Precise facts in support of Prout’s view are wanting. Willis’s 


^ Prout ; StoDmeh and Renal Diseases, 5tli edit., p. 97- 
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description is too loose to give much confidence, and subse- 
quent writers have contented themselves with a reference to 
Prout and Willis.* 

Dr. Parkes,t however, records a remarkable case examined 
by Dr. Ringer. The patient was a middle-aged man weighing 
109 pounds, who was not feverish, and appeared only feeble, 
lie was fed on the ordinary diet of the hospital (University 
College), and passed in each twenty- four hours no less than 
1130 grains of urea (mean of twelve days), or 10*36 grains to 
each pound avoirdupois of his body-weight. There was a trace 
of sugar, but not enough to determine quantitatively. The 
daily flow of urine in this case amounted to 96 fluid ounces, 
which is fully double the normal average. 

In my own experience, I have usually found that cases which 
at first sight appeared to belong, to this category — cases exhi- 
biting a dense urine and a train of nervous symptoms — turned 
out on more exact investigation to want the special feature 
indicated by Prout as the essential one ; namely, a* absolute 
increase in the daily discharge of urea. Nevertheless, some 
facts, rarely observed, have left an impression on my mind that 
Prout’s description is not altogether fanciful. The following 
case, which I saw with the late Mr. Greaves of this town, seems 
to have been one of those Prout had .in view when he drew up 
his account. 

Mr. L., a man about 50, eoTni>laiiictl of troublesome initation at the 
back of the pharynx, debility, want of oiicrrjy and power of application to 
business. In the preceding three months he had lost 20lbs. in weight. 

The urine was first examined by me on May 23, 1863. It had sp. gr, 
1029, and contained a small quantity of sugar, but less than one grain to 
the fluid ounce. This was the only occasion on which I detected sugar, 
^but Mr, Greaves had found it once or twice previously. It was an-anged 
that the whohj of the urine voided in each 24 hours should be separately col- 
lected and sent, to me for analysis. This was done for three successive days ; 


* The six cases recorded hy Dr. Handfield Jones in the Brit. Med. Jour, 
for Oct. 12, 1861, under the title of “Cases of Baruria,” are so deficient in 
necessary details that they are of no service to a reader. In only one of them 
was the urine of the twenty-four hours collected and examined, and in that 
case only on one occasion. In the remainder “ baruria ” seems to have been 
inferred to exist from the high density of a single specimen, 
t Farkes : On the Composition of the Urine, p. 374. 
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and three weeks later it was done again for two successive days. The 
following table exhibits the result of the examination ; — 



Quantity per day. 

Sp. gr. 

Total 

May 25 . 

. . 27 ounces 

1029*5 

54*2 grains. 

„ 26. 

. . 304 .. 

1029*75 

.559 „ 

„ 27 . 

. 31 „ 

1028-25 

555 , , 

June 18 

. . 29 „ 

1027*5 

.565 „ 

.. 19 . 

. 34 .. 

1020*5 

510 .. 


This patient was not febrile; his weight was 1201bs. ; there was little 
ai)])etito, and no thirst, and yet he excreted daily 4 ’6 grains of urea J’ur 
each pound of body -weight on these live da}^ which is fully a qua iter 
beyond the usual average. I saw the patient again toward the end of 
.lanuary, 1863. The urine had then lost its peculiarity ; and the health, 
under a regulated diet and exercise, an<l a course of vegetable tonics, with 
citrat(? of potash, had become completely re-established. 


Prout was of opinion that these cases were jiathologically 
related to diabetes ; and he conjectured, though he had not 
witnessed the fact, that they often developed subsequently into 
that disease. That there is some relation between the two 
conditions seems not improbable ; in tlie cases of Dr. Ringer 
and myself a small quantity of sugar was temporarily present 
in the urine with the excess of urea. 

In the case just related the cause of the complaint was 
mental anxiety ; and in all the instances wliich I have been 
inclined to place in this group, the origin of iim disorder could 
always be traced to some kind of mental emotion. 



CHAPTER IV. 


ABNORMAL SUBSTANCES IN THE URINE: 
ORGANIC DEPOSITS. 
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I— EXTRA-RENAL EPITHELIUM. ♦ 

Any part of the genito-uriiiary passoges may shed its epithe- 
lium into the urine so as to form a sediment. 

The urine of the two sexes diflTers notably in the character 
and quantity of the epithelial cells found therein. This arises 
from anatomical differences in the lower genito-urinary pas- 
sages ; and advantage may sometimes be taken of this circum- 
stance to distinguish the sex of the individual whose urine is 
under examination. 

In the male sex an epithelial deposit of extra-renal source is 
most commonly derived from the urethra and prostate gland, 

* Pigmmtary PaHicIes . — In the previous editions of this work were de- 
scribed and figured certain reddish particles which arc very frequently seen in 
examining urinary deposits under the microscope. I have become convinced 
that these jiarticles are not a x>art of the urinary deposit at all, but are entirely 
due to defects on the surface of the glass slide. My attention was first 
directed to the subject by Dr. J. G. Ricliardson, of Philadelphia. In a paper 
on the subject, which he kindly sent mo (reprinted from the “Philadelphia 
Medical Times,” Nov. 14th, 1874) he attributes the appearance to shallow 
depressions on the surface of the glass, containing maybe oxide of iron, or, if the 
slide has been long in use, the remnants of old blood corpuscles. That they are 
purely extraueous matter any observer, examining a urinary deposit under the 
microscope, can convince himself by compressing the covering glass with the 
point of a penknife. This manoeuvre causes the real elements of the d^sit 
to fly about in all directions, but the reddish particles remain perfectly fixed. 
They are also equally visible when a drop of simple water is examined on the 
defective slide. I don't think they are due to dirt-pits, but rather to enclosed 
oeloured particles of some kind, for I find they are quite insoluble in nitric 
acid, and quite incapable of being cleaned off. I have no doubt that Dr. 
RidmrdeiDn is right in supposing that the similar particles described byFrerichs 
and , Meigs,* are due to the same fallacious source. 
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and is composed of oval, tailed or rounded cells (Fi" 21), about 
twice as large as pus cells and usually flattened. A deposit of 
this sort is always scanty, and to the naked eye presents tlic 



Fia. 21. Ovfl and tailwl epitluOial cells, found in the. thready and fluky dejjosii of 
the urine of a man who had Jurmeiiy sutlbred from gonorriaea. 

appearance of a collection of whitish flakes and strings. Wlicn 
taken up by the pipette for examination, these flakes are found 
to have the viscid glairy character of mucus. A sediment of 
this character is not uncommon in men ; in many cases it 
may be distinctly traced to an old gonorrhoea, which has 
long since passed away leaving no other vestiges behind it. 
The deposits found in the urine of persons subject to noc- 
turnal emissions have very much the same appearance to the 
naked eye. 

It is well to be aware of the nature of this deposit. Youths 
principally, but older men not unfrequently, observe for them- 
selves the presence in their urine ol the strings and flakes just 
described ; and they are liable to become subject to hyi)ochon- 
driacal fears and anxiety respecting them. Such individuals 
are common victims of unprincipled empyrics. I was recently 
consulted by a gentleman who paid very large sums to a quack 
who had persuaded him that the flaky shreds in his urine — 
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the innocuous vestiges of a gonorrhoea contracted five years 
previously — were of a dangerous nature, and required active 
and long-continued treatment. It is not a trifling matter to 
l)C able to allay the alarm of such patients, and to convince them 
that the subject of their anxiety is wholly unimportant. 

In females, epithelial sediments are both common and abun- 
dant. From the simple short urethra the urine receives little 
01 * notliiiig ; but the vaginal membrane is throughout invested 
Avil h a lining of pavement epithelium, the elements of which are 
detached with facility and in great quantity, giving rise to an 
abundant amorphous-looking, light, cloudy deposit in the urine. 
When examined microscopically this deposit is found composed 
of large flat cells resembling the epithelia of the mouth 
(Fig. 22). The cells either He discrete, or united by their 
borders into patches of rude mosaic. 



A deposit of this character is found only in the urine of 
females, and comparatively few are wholly exempt from it. In 
the subjects of vaginal leucorrhoea it is alwayfe abundant ; but 
it is also present frequently, and in quantity, where there is 
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BO appreciable disorder of the genital passages. Even young 
(female) children may have a sedimentary urine from this 
cause, especially those of a strumous habit. 

The epithelium of the bladder, ureter, and pelvis of the 
kidney finds its way into the urine of both sexes in cases of 
vesical calculus, renal calculus, and pyelitis from any cause. 
The epithelium which lines these parts is of a transitional 
character, and presents a great variety of forms — cylindrical, 
spindle-shaped, caudate, oval, spheroidal, and irregular 
(Fig. 23). It cannot fail to be noticed how like some of these 



Fia. 23. Epithelial cells from tlie bladder, ureter, and pelvis of tlio kidney. 

cells are to cancer-cells : so like indeed that the recognition of 
cancer cells (as such) in the urine becomes a matter of very* 
great uncertainty. In cases of suspected pyelitis the existence 
of cells of this class in the urine greatly fortifies the diagnosis. 
(See Pyelitis.) 

II.— EEKAL EPITHELIUM AND CASTS OP TUBES: THE 
DEPOSITS ASSOCIATED WITH ALBUMINUEIA. 

As renal epithelium, and casts of the uriniferous tubes, are 
commonly found together, it will be convenient to consider 
them in conjunction. 
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The nriniferous tubes are lined with a single layer of epithe- 
lium. The cells of this layer in the cortical part of the 
kidney consist, in the healthy state, of a round or slightly 
oval nucleus having a delicate, regular outline, resembling 
closely, both in size and aspect, (except in not being biconcave) 
the rod corpuscle of the blood ; around this nucleus is aggre- 
gated a quantity of solid, yet friable, faintly granular sub- 
stance (Fig. 24 a). A distinct cell-wall is usually under- 
stood to exist around each nucleated mass ; but my own ob- 
servations tend to support the view of Dr. Beale, that, in the 
convoluted tubes, a distinct cell-wall can only occasionally be 
seen. When the cut surface of a healthy kidney is scraped, the 
nucleated masses are freely separated from each other. The 
nucleus itself is then seen to be exceedingly uniform in size 
and shape ; but the granular matter surrounding it is very 
irregular. Sometimes the nucleus is quite free ; more commonly 
it is embedded in granular matter. Sometimes this latter 
forms a spheroidal mass, with a more or less distinct cell-wall ; 
sometimes the granular mass looks as if partly broken off; or 
there remains only a small quantity of it adhering to the 
nucleus. In the straight tubes the cell-wall is always distinct 
enough, and the cells are flutter, so that the available bore of 
the tubes is larger in the pyramidal than in the cortical por- 
tions. When there is rapid proliferation of the epithelium 
of the uriniferous tubes — (as in the large white or mottled 
kidney) the nucleus is frequently seen cleft into two or three 
nucleoli, and the cell puts on the appearance of a pus corpuscle. 

The epithelial lining of the uriniferous tubes is liable to be 
separated from the basement membrane, in certain diseased 
^ conditions, and discharged with the urine. Coagulable matter 
is also liable to be poured into the uriniferous tubes, and 
having solidified there is afterwards washed out by the stream 
of urine, and appears fliercin as casts or moulds of the tubes. 

The epithelium and casts thus discharged present a num- 
ber of modifications of form and aggregation, which serve to 
indicate and distinguish paiticular states of disease in the 
kidneys. 

Benal epithelium, forming', a urinary deposit, occurs usually 
in scatter^ patches ; but iri^he acute form of Bright’s disease 
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the epithelium is detached in coherent pieces, which consti- 
tute casts of the entire lumen of the tubes. These are “ the 
epithelial casts to be presently mentioned. The cells never 
perhaps preserve perfectly their normal form. The most 
common change is a greater or less disintegration or break- 
ing up of the cells into amorphous granular matter, which 
readily takes place from the absence or extreme tenuity of 
the cell-wall. Tlie cells also become atrophied (Fig. 24 b ) ; 



Fia. 24. Ruiiul ei)itlieruiui. a. Natural appearance ; &. Atrophied and disintegrated 
renal cells ; c. Renal cells in a state of fatty degeuerutiou. 

and not unfrequently degenerated into fatty corpuscles (r), 
which are significant of changes in the kidney of most serious 
nature. 

Casts of iJiS urimferous tubes . — Casts of the uriniferous 
tubules, composed of a fibrinous material, are often found in * 
the urine, and are of great importance in the semeiology of 
renal disease. As a rule they are assocftited with albuminuria, 
but they are occasionally detected when the urine does not 
contain any albumen discoverable by our ordinary tests. 
Tube-casts preseiit the following varieties ; — 

1. Epithelial easts (Fig. 25 a a ). — These consist of a cylinder 
of coagulable matter, studded over with epithelial cells which 
adhere thereto and are partly embedded therein. ‘ 
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2. Opaque granular casts (Fig. 25 h h ), — These have a dark 
coarsely granular appearance, and are generally of medium 
size (too of an inch in diameter). 



Fig. 25. a a. “Kpithellur* easts ; 5. ‘‘Opaque ^piinular” casts, from a case of 

acute Bright’s diseuse. 


3. Trnnsparmt or waxy casts (Pig. 26). — These are clear, 
glassy, fibrinous cylinders, sometimes so transparent as to be 
invisible until tinted artificially by means of Iodine or a solu- 
tion of Magenta ; sometimes faint markings map their surface, 
or they show a faint molecular composition. They present 
extreme differences of diameter ; the smallest are not more 
than the breadth of a blood corpuscle (a a) ; the largest are 

^ or more, in breadth (b b c) ; others again are 
medium sized. 

4. Fatty casts (Fig. 27 a a ), — Sometimes a transparent cast 
is studded with tolerable uniformity with minute oil particles ; 
more commonly the oily particles are irregularly distributed 
in and on such a cast ; sometimes again they are collected 
into dark botryoidal masses — apparently the result of the 
breaking-up of an adherent cell which has undergone fatty 
degeneration. 
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Pig. 26. Waxy rasts. a a. From thetiriiU! of a man with chronic IJriKht’B diKcase of 
eijfht luoiiUm’ duraiioii ('urine hlooily, iiit(‘ii»el;(*‘albuuihioii8, am)Knr(',>i, <iyiiiK fi'oiri 
pneumonia); 6?;. From a <*n.se. of chronic Biighi/s cliseusc. (large M'hiic* ki<lnfy); 
c. From a case of chrojiic Bright’s disease (contracted kiiidey with I’utty degenera- 
tion). 



Fio. 27. a a. Fatty casts; bl. Blood casts; dd. Free fatty molecules. 
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5. lUood Cads (Fig. 27 h h ). — Sometimes these are exceed- 
ingly beautiful objects, being perfect cylinders composed of 
delicate circles placed in apposition ; more generally a fibrinous 
cast is studded irregularly with blood corpuscles, some perfect, 
and some withered and contorted ; sometimes the cast seems 
comi)osed of blood disks crushed or compressed into a cylin- 
drical mould (e). 

G. Pm (ktsis. — Dr. G. Johnson has described and figured 
moulds or casts of the uriniferous tubes composed of pus 
corpuscles. In two such cases, cxamiricd mortem^ he 
found multiple abscesses in the kidneys. In a ease examined 
by myself, where both kidneys were riddled with myriads of 
secondary abscesses, the urine found in the bladder after death 
contained no recognisable tube-casts ; the observation was, 
however, an imperfect one, owing to commencing ammoniacal 
decomposition of the urine, which may have caused disintegra- 
ti 9 n of any pre-existing casts. 

To the naked eye deposits of renal epithelium' and tube- 
easts appear amorphous : they are often very scanty, and 
resemble a cloud of mucus: sometimes they are more dense 
and form a white flour-like sediment. 

Clinical significance of renal epWipUum and tube<adH. — The 
most general inference from the presence of these bodies in 
the urine, is tlie existence of some serious disorder in the 
kidneys. But a study of their various forms and appearances 
furnishes still furtlier information of great weight in the dia- 
gnosis and prognosis of the different stages, and different types 
of renal disease. This subject cannot, however, be advan- 
tageously considered in the present section, but will take its 
jdace more appropriately in the chapters on Bright’s disease 
•and congestion of the kidneys. The following general re- 
marks may, however, find room here : — 

1. The deposit may, and generally does, contain a mixture 
of two or more varieties of casts and ceils. 

2. Conclusions as to their pathological meaning must be 
deduced from the prevailing types rather than from the absence 
or presence of one or two of a particular character. For 
example, it must not be assumed that the kidneys are in a 
state of hopeless fatty degeneration, or even commencing to 
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undergo, that change, because one or two cells, or one or two 
casts display oil molecules. 

3. It is necessary, in order to avoid serious errors, to 
examine specimens of urine passed on two or three separate 
days. 

4. Bearing in mind these precautions, and having regard to 
the previous history of the case, the following conclusions are 
genorally warranted. (^«). Epithelial casts and blood-casts 
indicate a disease of recent origin. (&). Transparent large 
waxy casts, mixed with dark granular casts, indicate a chronic 
disease, {r). Epithelium and casts containing much fat indi- 
cate fatty degeneration. 

Tuhe-casts without apjircciahle aihuminuria. — Tnbe-easts ' are 
occasionally found in urinary deposits, when our most delicate 
tests fail to detect albumen in the urine. In cases of passive 
renal congestion from emphysema or regurgitant heart disease, 
small hyaline casts specked with granules are otlen found 
without appreciable albuminuria. Similar casts are also 
found in cases of icterus, as has been pointed out by Noth- 
nagel and Finlayson.* In acute Bright’s disease, the dis- 
charge of tube-casts sometimes continues after the disappear- 
ance of the albumen, and in cases of chronic Bright’s disoasci, 
wlien the albumen temporarily disappears, casts are still some- 
times found in the deposit. 

In most of these cases it may probably be assumed that 
' albumen is really present in the urine, but in so small a 
quantity that it is inappreciable to our ordinary tests. It has 
been too hastily assumed that our tests for albumen are infi- 
nitely delicate, but this is not the case. In urines of low 
density, where the normal ingredients are in comparatively 
small proportion, nitric acid is an extremely sensitive test, but * 
when the urine is more concentrated, and the normal ingre- 
dients are in larger proportions, a not inconsiderable amount 
of albumen may be present, and yet fail to give any reaction 
with nitric acid. A simple experiment is sufficient to prove 
this. Take an ordinary albuminous urine, and dilute it with 
water until it gives an opalescence with nitric acid only after 

* See an interesting paper On Tube-casts without Albuminuria in the Brit, 
and For. Med. Chir, Rev. for January, 1876, by Dr. Finlayson, 
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the lapse of forty-five seconds after the addition of the test. 
Suppose that this point is reached when the urine is diluted 
with 200 times its bulk of water. At this point the diluted 
urine contains 0-0034 per cent, of albumen. If now, instead 
of diluting with water, we dilute to the same point with a 
healthy non-albuminous urine, neither nitric acid nor heat 
will detect the least trace of albumen, though, of course, it 
must contain the same amount as when it was diluted with 
simple water.* A more delicate test for albumen than any 
we now possess, is at the present time a clinical desideratum 
of some importance. 

III.— FATTY MATTER IN URINE. 

It appears highly probable, from the investigations of Dr. 
Schunck, that fatty matter is contained in minute quantities 
dissolved in normal urine. From 45 litres of healthy urine he 
obtained 0-14 gramme. The proceeding he adopted was to 
filter successive portions of urine through purified animal 
charcoal. The charcoal was then dried and treated with 
boiling alcohol. By repeated evaporations of alcoholic solutions 
he obtained a quantity of a white solid ciy^stalline fat, which 
he considered to be a mixture of stearic and palmitic acids.t 

Pathologically fatty matter appears in urine under a variety 
of circumstances. 

1. In the preceding section it has been stated that tube- 
casts and renal epithelium (sometimes vaginal epithelium also) 
are liable to undergo fatty degeneration, and oily particles 
then appear in the urine, either enclosed in the altered cells 
or lying free. 

2. In the condition called chylous urine, free fat is dis- 
charged in great quantity, either in the form of globules 
visible under the microscope, or nmre commonly, divided into 
molecules so small that they appear only as granular particles, 
under the highest magnifying powers, (See Chylous Urine.) 

3. The discharge of quantities of fluid fat by the kidneys 

* My attention was directed to this i)oint in the course of my experiments 
on a new method of estimating albumen in urine. See further on, Sect. X. 

+ On a Crystalline Fatty Acid from Human Urine, by E. Schunck. Proc. 
Roy. Soc. 1867. 
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is a phenomenon so extraordinary and unexpected, that its 
occurrence has been doubted. But there appear to be a 
few well authenticated instances. The late Mr. Turner 
informed me that such an instance fell under his own notice. 
The patient was taking cod-liver oil, and each day there was a 
discharge of yellow oil with the urine. Two examples have 
also been brought forward by Dr. C. Mettenheimer : one was a 
man with cancer of the lungs, who was taking daily a table- 
spoonful of eod-livcr oil : the second was a woman convales- 
cent from acute nephritis, who was taking the cmulsio canna- 
bina.* Dr. Henderson, likewise, describes three cases of heart 
disease, in which oil globules appeared on two or three occa- 
sions in the urine. (Brit. Med. Journ., 1858.) 

4. Concretions containing fatty matter have been encoun- 
tered in the urinary bladder. (See TJeostealtth.) 

5. Ghohsterim. — Dr. Beale has shown that the oily par- 
ticles so frequently seen in the urinary deposits of chronic 
Bright’s disease contain cholesterine in a dissolved state, but 
spontaneous deposits of cholesterine crystals appear to be of 
extreme rarity. The following case is the only example which 
has fallen under my observation : — 

T. M., jet. 31, a j)alc but not unhealthy looking mechanic, called on me 
September 28th, 1871. He stated that for three yeai’s lie had been sullor- 
ing from frequent lijcmaturia with pain and aching in tlic site of the left 
kidney. The symptoms corresponded closely with those of a cjise of left 
renal calculus. Careful and repeated examination of the loins yielded no 
physical signs ; the patient had never voided any stone or palpable gravel, 
but he often voided, with considerable suffering, cylindrical worm-like 
bodies, composed of fibrine, which I judged to be caste of the ureter. 

At my request, he voided urine into a clean glass. The specimen was 
very bloody. Under the microscope, even before the deposit had settled, 

I discovered numerous plates of cholesterine. These were mingled witli^ 
large numbers of the so-called “ granular corpuscles,” and aggregations of 
oily particles of various sizes and shapes, together with free fatty molecules 
(see Fig.' 28). Blood corpuscles were of course abundant and these were 
mixed with transitional epithelial cells — cylindrical and irregular — sucli 


♦ 0. Mettenheimer — ^Archiv d. Verein, Bd. i., p. 374. See also A. U. 
Long’s Dorpat Thesis, Lt adipe in urina tt run fhus, &c. (1852). There is no 
doubt that cats and dogs, fed with an excessive quantity of fat, excrete oily 
matter in considerable proportion with the urine, so as to glohulcs visible 
with the microscope. 
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as are derived from the pelvis of the kidney ; hut no ]:>ub globules. There 
were no casts of tubes, and the proportion of albinnen did not exceed that 
whie-h might be ac(jounted for by the blood. The general health was rc- 
inarkably good, and the geneml complexion of the case bore no I’eseni- 
blanec to any ty 2 )e of llright’s disease. A week later the patient called on 
me again, and brouglit a specimen of the urine wliich he had voided on the 
Tiiorniiig of tlie same day. It had a similar appearance to the one just de- 
scribed, but it contained much less bloc»d. It contained large quantities 
of granular (!orpu sides and free oily molecules, but only a few cholcsterine 
ciyst'dls. He again voided urine in my presence, and in this cholesterine 
crystals were fomid in considemhle numbers. In other respects it re- 
stjmhled the preceding specimens. This man continued under iny observa- 
tion for several weeks, and the urine invariably exhibited the same objects 
under the microscope. I was not able to sfitisfy myself as to the cause of 
these peculiar aj)2»esM*ances. 1 suspected the existence either of a hydatid 
cyst opening into the pelvis of the kidney, or commencing general cystic 
degeneration of the organ ; hut 1 could not discover any echinococci book- 
lets in the urine, nor any physical signs of renal tumour. 



Fio. 28. Cholestcrino <.*iystals and fatty aggregations and molecules spontaneously 
deposited in the urine in the case of T. AI. 

Wlum I last saw this in«an, on Jan. 3rd, 1872, very marked improve- 
ment had taken place under the use of the Liq. ferr. peniit. The blood in 
the urine had, for six weeks, been reduced to a trace, but there still existed 
in the deposit numerous crystals of cholesterine, and abundance of the 
fatty and granular particles. 

The only case hitherto recorded at all comparable with the 
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above, so far as I know, is one described by Dr. Murchison. 
The patient was a man of fifty-four, who, for fourteen years, 
had passed large quantities of pus with the urine. When he 
came under observation, three days before his death, the urine 
was very purulent, and contained large numbers of cbolesterine 
crystals. At the autopsy the right ureter was found blocked up, 
but not entirely, by a calculus. The kidney was wholly converted 
into a large (pyoncphrotic) cyst, containing pus rich in choles- 
terine crystals. The left kidney was also converted in the 
same way, but not so completely, into a suppurating sac 
through the blocking up of its pelvis with a large branching 
stone. The pus in the left kidney did not contain cholesterine 
crystals.* 

6. Kmleim . — This is a name given by Nauche to a peculiar 
pellicle said to form on the urine of pregnant women when 
left at rest for a few days, and said to contain fatty and 
caseous matter. Much has been written on the nature of this 
pellicle and its value as a sign of pregnancy ; but the accounts 
are so contradictory that no safe conclusions can be drawn 
from them. I have carefully looked over all the observations 
hitherto made on the subject, and am inclined to believe that 
the kicsteine pellicle is nothing more nor less than the mould 
fungus which is apt to grow luxuriantly in urines containing 
organic matters. The urines of pregnant women arc likely to 
form a fitting nidus for this fungus from the large quantity of 
epithelial debris which they generally contain. A vciy full 
account .of the literature of this subject is given in Mont- 
gomery’s “Signs and Symptoms of Pregnancy,” A paper 
by. R 0. Golding in the British Obstetric Record for 
1847—48, and another by Hicks in the Lancet for IK'iO, 
vol. ii. p. 281, may also be consulted. The question deserves* 
to be re-examined ; but the investigation, to be of use, must 
be conducted with much more rigorous exactness than any 
hitherto published. 


FatL Soc. Trans, six. 278. 
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rition, the ammoniacal state of the urine when voided, and 
the speedy gelatinisation of the pus into, a viscid mass, 
leave no doubt on the mind of the practitioner. But when 
’the cystitis is slight and of old standing, there is more 
difficulty, as the urine may retain its acidity, and micturition 
may not be very frequent. The presence of stone in the 
bladder, an enlarged prostate, the history of a past lithotomy, 
or of an old stricture, generally gives a key to the source of 
the pus. 

Suppuration in the pelvis of the kidney (pyelitis) is generally 
indicated by direct signs of irritation in the loins. When 
these are absent, reliance must be placed on finding with the 
pus, epithelial elements of -transitional character (see Fig. 23), 
an acid reaction of the urine, and absence of signs pointing to 
the bladder and urethra. 

The bursting of an abscess into the urinary passages is 
usually signalised by the sudden irruption of a large quantity 
of pus into the urine. Perineal abscesses opening into the 
urethra can scarcely be overlooked ; but perivesical and peri- 
renal abscesses arc more difficult to diagnosticate. 

Purulent urine, from suppuration in the kidney, will come 
under consideration in future pages. (See SurruuATioN in 
THE Kidneys, Pyonephuosis.) 


V.-BLOOD IN UBINE-HJEMATURIA. 




An admixture of blood with the Urine is readily recognised 
by the colour which it imparts to the secretion, unless the 
quantity be very small. If the blood is derived from the 
kidneys it is diffused equally through the urine, communica- 
ting to it a reddish or a peculiar smoky tint, and after standing 
awhile a chocolate-coloured gmmous deposit subsides. But 
when the blood is derived from some part of the utinary tract 
below the kidneys— ureters, bladder, or urcthrar— the colour 
imparted to the urine is pinkish or vermilion, and frequently 
distinct clots are found in the deposit. 

The microscope is the surest means of discovering blood in 
urine ; nevertheless the corpuscles may disappear very speedily 
if the urine be of very low specific gravity, or ammoniacal. In 
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acid urine of moderate density (1020 — 25) the corimsclcs 
remain visible and preserve their form for several days. 

They do not run into rouleaus in tlie urine, as they do 
when drawn directly from the blood-vessels, but stand discrete 
and separate. In dilutc.urine the corpuscles expand somewhat 
from imbibition, and appear under the microscope as pale 
circles with sharp delicate outlines, and witliout any appear- 
ance of cell-contents (see Fi". 30, «). If the urine be more 
concentrated, they preserve more nearly their ^ normal bicon- 
cave contour, and appear smaller and more deeply shaded {!>). 
Rometirnes they shrink and crumple and become misshapen 
in various ways {c d). 



The marks by which blood-corpuscles are distin^isbed from 
other cells found in urine, are, the extreme tenuity of their 
outline, the- absence of visible cell-contents, and especially of 
a nucleus, and their feeble refractive power. When the bicon- 
cave form is preserved, this of course is diagnostic. Blood- 
disks are liable to be confounded with confervoid sporules, with 
the minute discoid forms of oxalate of lime, and will) ll^o 
nuclei of renal epithelium. From the first, they arc distin- 
guished by the absence of a nucleus, w’hich can, with a good 
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glass, always be detected in the spornles. Sporules also gene- 
rally are somewhat oval, often elongated, and show signs of 
budding. The discoid crystals of oxalate of lime are distin- 
guished by the existence of intermediate forms which connect 
them with dumb-bells. Eenal nuclei are distinguished by their 
strong refraction, by being strongly tinted by magenta,* and 
usually they are surrounded by some portion of the material 
which originally invested thera.f 
Urine containing blood is of necessity always more or less 
albuminous. The quantity may be so great that the urine 
looks like pure blood, and coagulates spontaneously, or so 
small that the microscope is required to detect it. The 
hemorrhage may arise from a great variety of causes, which 
may be classified as follows : — 

1. Local lesions , — external injury, violent exercise, calcu- 
lous concretions, ulcers, abscesses, cancer, tubercle, 
parasites, active or passive congestion, Bright’s disease. 

2. Symjitomatic . — in purpura, scurvy, eruptive and con- 
tinued fevers, intermittent fever, cholera, &c., mental 
emotion. 

3. Svpplemonimy or" vicarious , — to menstruation, haemor- 
rhpids, asthma. 

Cases also occur which are not referrible to any of these 
categories, of whicli the origin is extremely obscure.^ 

1. Hcematuria from local lesions . — This division includes bj^ 
far the largest number of cases. A point of great importance 
is to ascertain the exact source of the blood. This is not, as a 
rule, difficult. 

Haemorrhage from the subslance of tM Icidney is recognised 
by the existence of tube-casts in the deposit. . By far the most 
common cause of this variety of hsematuria is some form of 

, * See a paper by the author, “ On the Effects of Magenta and Tannin on 

th^lood-Corpuscles,” in the Proceedings of the Koyal Society for 1863. 

f The colouring nuitter of the blood in urine may also be detected — even in 
the jainutest quantities --by the epectroscope. Neub. & Vogel, 6th ed. p. 
125 ; and Rabuteau, “Elements d’urologie,” p. 208. 

X It may be necessary to remind students that in females the urine is gene- 
rally bloody during the menstrual flow ; it may also become so at any time if 
there be uterine and vaginal heemorrhage. 
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Bright’s disease or its allies (congestion, In falls and 
blows on the loins, or any injuries supposed to implicate the 
kidneys, the occurrence of casts in the urine furnishes a valu- 
able diagnostic sign. In the following remarkable case of 
laceration of the kidney from a fall, the condition of the urine 
was accurately noted from the time of the accident till death. 


E. Davis, a ‘bricklayer, aged 36, was brought into the Manchester In- 
liiinary at 3 p.m. on Ainil 27, 1863, in a state of complete insensibility, 
with gasping resjji ration, apparently dying. In the course of two houi'S 
he recovered consciousness, and answercid questions inqujrfectly, in a half- 
di’u liken manner. It a])pearc‘d that he went to his work in the afternoon 
intoxicated, and that lie had fallen a height cf seven stories. There was 
a c.oinpoimd fracture of the skull, and the hsga wore s(wer(‘ly contused ami 
larcoratecl. Eroni the time that ho recovered spei^ch the patient continued 
to talk in a curiously incoherent manner, as it he were drunk— lixcept that 
the pronunciation of words was uuanected. 

No mine was passed on the day of the accidtmt ; hut on the day follow- 
ing about eight ounces were withdmwn by catheter. Tht*. mine was exces- 
siviiy bloody, dark chocolate-coloured, and highly albuminous. 

On the third day (Ajiril 29) the 2 >a'tient was in the same state. No 
urine was passed spontaneously ; at 8 i).ni. about an ounce was withdrawn 
by catheter ; it was of the same character as before, but less bloody, and 
less albuminous. On the morning of the fourth day I found the patient 
breathing rapidly, with a quick small pulse ; the tongue was moist ; thciie 
was great thirst— no a^ipetite ; the bowels liad been o^iened several times 
by mediciiic. At 9 p.m. of the same day I again visited the ward. No 
mine had been voided, and the bladder w'as not distended. The general 
condition was evidently worse ; the delirium was constant, and he swore 
aw-fully when his legs were touched. 

At noon on the lifth day the 'patient was much weaker ; the breathing 
was interrupted ; he muttered incohereneies unceasingly ; and waved his 
hands as if he saw spectres in the air ; he picked and tore the bed-clothes ; 
he had tom three sheets to ribbons, and had tom the counterpane. He 
did this quietly, without violence, and without attempting to get out of 
bed. When asked questions he answered quite at random ; the tongue 
was dry and red ; pulse almost imperceptible. No urine had been passed 
spontaneously this day, nor the day before. The house-surgeon introduced 
a catheter, and succeeded, by compressing the abdomen, in withdrawing 
about two ounces of a yellowish urine, with small, dark, chocolate-coloured 
granules floating in it. About an hour after, the patient died quiefly, 
witliout coma or convulsions. 

Daring the five days that the patient survived no urine was pfiissed 
spontaneously; but eleven ounces were withdrawn by catheter at three 
different times. The first specimen, drawn the day after the accident, 
was excessively bloody ; the second, drawn on the third day, much 
less bloody ; the third, drawn just before death, contained no liquid blood, 
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and had a yellow colour, but it deposite«l a considerable sediment of 
chocolate-coloured giiiiiiiles which consisted of indurated clots of blood. 



Fio. .TL a. c. e. Dark gninulHT ensts; ft. d. Yi*llow jilaiii cuKts ; /. Large trjnisparf'iit (‘ast 
Htiiflded with epitludiura ; i. h. l*Yee renal opitheliiun, i, iK'-fore, aud h, after the 
addition of acetic acid ; g. Cells from tlic i»elvis and infUiidihula. 


Although this last specimen, consisting of only two ounces, was the pro- 
duct of forty hours’ secretion, its specific gravity was only 1015, and its 
proportion of albumen only -L. The microscopic examination of the de- 
posits revealed the existence of an immense quantity of casts of the urini- 
ferous tubes, and these changed character as time passed over. In the first 
siieciinen the casts were all dark, opaque, and granular (Fig. 31, a, c, c), 
evidently composed of emshod blood-clot ; no free renal epithelium, nor 
any pyelitic cells, were found, lii the second spetdmen, in addition to the 
.dark granular casts, there were numcixms deep-brown plain oasts, with 
t/trongly-iiiaiked outlines and very few markings («?, d ) ; a few transparent 
casts W'ore also found, some of them studded witli epithelium. In the 
second and third specimens free renal epitlielium {h, t), and epithelium 
from the pelvis and infundibula (r/), appeared in great abundance. The 
renal epithelium was deeply browned, evidently from hsematine, but was 
othenvise natural. Many of the casts had dumb-bells imbedded in them. 

Autopsy forty-eight hours after death. Left parietal bone fractured, with 
a slight depression. Dura mater not lacerated ; no free blood on or tmder 
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the membra lie ; but there was an ecchymotie jiateh on it as lar^e as a 
ilorin, corresponding to the l‘ractui*e. Tlierc was no blood in tlio aim-liiioid 
space ; but the pia mater was iiijcicted over th(^ spaet? of two square inches 
in the vicinity of the fracture. No lymph was thrown out 011 any part, 
nor was there soft(.*ning or other abnormal condition of my portion of tlie 
brain. 

Abdmtie^i, Tlnae was no extenial sign of direct violence over tin; loins ; 
all the abdominal organs, except the kidneys, were uiiiujurtHl and In.'sltliy. 
Left Icidmy weighed i)J oz. ; it was not lacerated. On section minute 
granules of indurated Idood were found in several of the infundibula ; the 
whole gland was hypeneinic. llujkt kidney weighed 9i oz., was torn in 
two i)laces on its ]K)sterior asp(U*t. The la(*,erations ran across, sonieAvliat 
crookedly, from tlie outer border almost to tlie liilum ; they wei-e about an 
inch apart, and vari(;d in depth from ono to three and even foin* lines. 
They were completely closed by a. wedge-shuj>ed solid clot of blood, wliieli 
was very firm, and, wlu^re in contact with the renal substaiiee, bleached. 
The renal tissmj inunediately adjacent to the lacerations appeai’od jM;rfe(^tly 
natural — neither injected nor softened. The tunica propria was of course 
tom through over the site of the lacerations. The lacerations did not 
penetrate in any part to tluj infundibula, but two largt‘, firm, blood-con- 
crctioiis — one as largo as a horst;-bean, and the other as large as a pea — 
lay loose in the pelvis, and several smaller ones were found in the infundi- 
bula. The perirenal adipose tissue was deeply stained with blood on both 
sides ; but it contained neither lluid blood nor clots. The peiitoneum wavS 
not injured nor inllamed. ^'he lieart and lumjs w'ere healthy. 

It was evident that the direct cause of death in this case was suppression 
of urine — aided perhaps by a degi*ee of delirium tremens. The reason, 
probably, why 110 signs of inflammation were found in the brain and 
jieritoneum was, that the patient never really rallied from tluj shock of the 
accident ; and that reaction never i«*operly took place. The desquama- 
tion of the ei>ithelium of the pelvis and infundibula must be attributed to 
the irritation of the blood-concretions found thci-ein. 

Hajmaturia is rarely serious from its quantity in any form 
of Bright’s disease, and is generally quite insignificant. Far 
more serious are the consequences of the coagulation of the 
effused blood in the uriniferous canals. Unless these plugs are 
expelled by the pressure of the urine from behind, they perma- 
nently block up the tubes and destroy the function of the cor- 
responding portions of the gland. Hence any haemorrhage 
Irom the substance of the kidney, however it may arise is 
attended with serious hazard that the foundations of a fatal 
renal degeneration may be laid thereby. 

Cancer of the kidney is often associated with profuse and 
repeated haematuria ; the diagnosis rests chiefly on the presence 
of a tumour in the loins (see Cakqeb of the Kidney). 
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The endemic hasmaturia of Mauritius, Brazils, Cape of 
Good itope, Egypt, and some other hot countries, which so 
greatly puzzled pathologists in times past, seems to have found 
its explanation in the presence of a minute parasite which 
infests the mucous membrane of the pelvis of the kidney and 
the bladder. The researches of Griesinger, Bilharz, and Dr. 
John Harley on this subject will be described in the chapter 
devoted to parasites of the kidney (see Bilharzia 
tobia). 

In tubercle, abscess, renal embolism, hydatids, the hsemor- 
rhage is seldom more than trifling. In active congestion of 
the kidneys after taking turpentine or cantharides, the bleed- 
ing is sometimes severe. As these classes of cases are treated 
* separately in subsequent parts of this work, it will not be 
necessary here to go into further details. 

Sometimes minute calculous concretions are formed within 
the tubuli uriniferi, and occasion hmmaturia, which is apt to 
recur again and again. In these cases microscopic calculi of 
uric acid, or oxalate of lime, may sometimes be discovered by 
a careful examination of the urinarj-^ deposit (see Fig. 32 ) 



f 10. 32. Microscopic calculi of uric acid, with flbriuous casts dotted with ciystalline 
molecules of uric acid in a case of recurrent haiiiiaturia. 

HaBmaturia from this cause may be unaccompanied by any 
pain beyond a slight aching or sense of fatigue in the loins. 
Transparent fibrinous casts are also visible in these cases, 
speckled all over with crystalline molecules, and more albumen 
is present in the urine than corresponds with the amount of 
blood voided. 

Hmmorrhage from the pelvis of the Jddney >and wet&re is 
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commonly due to calculous concretions : much more rarely to 
cancer, tubercle, or parasites. When the blood has this 
source the diagnosis turns on the existence of symptoms of 
pyelitis, nephritic colic, and the passage of a foreign body 
down the uniter. Sometimes the blood coagulates in the 
ureter, and long vermicular clots may be afterwards recog- 
nised in the urine. The passage of these clots along the 
ureter produces precisely the same symptoms as a calculus 
passing in the same direction. 

Hasmorrhago from the bladder is usually recognised by 
symptoms pointing directly to that organ, namely, excessively 
frequent micturition, pain in the h}q>ogastrium, and at the 
neck of the bladder, &c. Exploration of the bladder will 
generally reveal the existence of calculi or fungoid growth.. 
Varicose enlargement of the veins of the mucous membrane 
and acute cystitis are also occasional causes of vesical hasiuor- 
rhage. 

Urethral hmmorrhage is known by the escape of blood in the 
intervals of micturition. 

Symptoniallc Hamalma, — Purpura hmmorrhagica is occa- 
sionally marked by severe hmmaturia. In a case under my 
care some years ago, there occurred first violent epistaxis re- 
quiring plugging of the nares } then profuse haematuria set 
in ; when this subsided, the patient rapidly succumbed to 
intracranial hajmorrhage. Scurvy is more rarely attended 
with hmmaturia. The eruptive and continued fevers, cholera, 
and yellow fever, are sometimes the occasion of haematuria, 
which is generally a veiy unfavourable symptom. 

Supplementary Hmmai/uria. — Many curious examples have 
been recorded in which hacmaturia appeared to be supplerram-^ 
tary to some natural function or some diseased condition. 
Chopart * relates a case in which hacmaturia supplemented a 
haemorrhoidal flux ; Latour f adds another. The latter men- 
tions a singular case of spasmodic asthma, of such severity 
and persistence that the patient had not been able to lie in 
bed for eighteen months, which disappeared suddenly on 
the occurrence of hacmaturia. Ohopai’t and P. Frank relate 

* Traits des Malad. des voies urinaires. SegaW edition, p. 28^3. 
t Cited by iU^er, t. ii., p. 26. 
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examples in which the menstrual flux, was deviated to the 
urinary passages, and a[)pearcd under the form of a periodical 
hseinaturia.* 

Mental emotion seems capable in very rare instances of 
producing hmmaturia. Basham f tells of a shoemaker Avho 
was subject to attacks of limmaturia which always recurred on 
tlie occasion of his drunken wife’s misconduct. Bayer records 
an instance in which hsematuria followed a fit of passion. 

TreatmpuL — As liaematuria is merely a symptom, and a 
symptom which attends a great variety of pathological condi- 
tions, the treatment of the cases in which it occurs is necessa- 
rily diverse. Sometimes, however, we are called on to treat 
limmaturia for itself — in some cases because of our inability to 
fathom its exciting cause, in others because the loss of blood 
is so great that it becomes an urgent object to check it, even 
though the primary disease of which it is a symptom be 
irremovable. 

In the hypermmia of the kidneys which occurs in acute 
Bright’s disease, after overdoses of turpentine and canthai’ides, 
after blows, falls, muscular efforts, and other external injuries, 
liaematuria is a positive relief to the loaded vessels, and were 
it not that the effused blood is prone to coagulate jn the urini- 
ferous tubes, and produce a physical obstacle to the excretion 
of urine of a most dangerous character, the haemorrhage 
(unless excessive) might safely be left to its own course. To 
relieve the congestion in these cases, derivation by the loins 
(cupping, &c.), by tlie cutaneous surface (baths, diaphoretics), 
and by the intestines (hydragogue cathartics), must be ener- 
getically practised. 

When haematuria is supplementary to haemorrhoidal dis- 
charges, leeches may be api>lied about the anus. It should 
be remembered, however, that if the blood be shed from the 
mucous membrane of the bladder, and not from the substance 
of the kidney, such a discharge is not to be looked on' un- 

* Chopart^ (f. c. p. 282) citcH odc instance, and Bayer two instances, in 
which hsematoria occurred at regular monthly periods in males. One of these 
was a butcher of Sedan. The circumstance became known, and such was the 
disgust caused thereby that no one would purchase meat from him. 

t Basham on l)^pBy,‘ Srd ed., p. 312. 
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favourably, nor to be rashly suppressed. When moderate 
hiematuria occurs vicariously with menstruation, it is to be 
Buppi-essed only on condition that the normal Ilux bo re- 
established. 

Passive hmmaturia in the course of zymotic diseases should 
be carefully distinf>'iiislied from acute Bright’s disease, which 
sometimes forms a soguda to these. In tlie former, i.h(i 
bleeding is probably Irom the w'hole or greater ])ortioii of the 
urinary tract, and not solely, if at all, from the kidneys. 'J'lie 
internal remedies of most avail in passive luematuria, Jire the 
mineral acids, especially sulphuric acid, freely athninislered. 

When our object is simply to treat the luematuria for itself 
— to stay the loss of blood— the first point is to enlbrce perfect 
rest, and to a]iply cold in the most efiective manner to the 
bleeding part. If the kidneys be the source of the blood, 
iee-poulticcs should be ai>plied to the loins ; if the bladder, 
iced- water injections may be practised into the bladder, and 
iced-cloths applied to the perinmum and epigastrium. The 
medicinal hajniostaties whicli have been found of most service, 
are gallic acid, acetate of lead, alum, ergot of ryc,’^' tincture of 
muriate of iron, turpentine, and inatico. Dr, Golding Bird 
speaks highly of acetate of lead given frequently and in large 
doses for short periods. He recommends 3 or 4 grains, with 
one-fourth of a grain of opium, in a pill every two hours, until 
six or eight doses have been administered — care being taken 
to keep the bowels open by saline purgatives. Dr. Front ob- 
serves : When the bladder becomes distended with blood, 
and complete retention of urine in consequence takes place, 
recourse must be had to a large-eyed catheter and an exhaust- 
ing syringe, by the aid of which, and the occasional injection^ 
of cold water, the coagula may be broken up and removed.' 
If the hmmoiThage be so profiflsc that the bladder becomes 
again distended with blood in a very short time, the injection 
of cold water into the rectum or bladder is sometimes of great 
use ; and should these means fail, from 20 to 40 grains of 
alum may be dissolved in each pint of water injepted into the 

* The subcutaneous injection of five grains of ergotin seems woilby of tiial, 
judging by the successful rosuJts of this method in x»ulmouary amJ uterine 
hasmorrhages. See Or. Bitchie, Practitioner, 1871. 
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bladder, a remedy that seldom fails to check the bleeding even 
when the cause is malignant disease. I have never known 
any unpleasant consequences follow the use of this expedient ; 
and have seen it immediately arrest the most formidable 
hemorrhage when all other means had failed, and when the 
bladder had repeatedly become again distended with blood 
almost immediately after its removal.” * * * § 

VI.— HiEMATINURIA— rAROXYSMAL M^MATINURIA. 

llfmtdinima (fixlse hmmaturia). — Attention has been called 
by Vogel, t Oppolzer4 and Mettenheimer,§ to the escape of 
the colouring matter of the blood (hmmatine) with the urine, 
unaccompanied by rupture of the capillaries and the presence 
of blood-corpuscles. The urine in such cases assumes a deep 
red or blackish-red colour, very much as if it contained blood ; 
but no blood-disks can be found under the microscope, nor 
any fibrin. This condition is invariably accompanied by the 
presence of albumen in the urine. It is caused by rapid 
destruction of the blood-disks in the blood-vessels, such as 
occurs in that state which is known as ‘‘a dissolved state of the 
blood, in septic, pyasmic and putrid fevers, and in some extreme 
cases of scurvy and purpura. In sucli cases hmmatine is set 
free by the disintegration of the red disks, and appears in the 
ui ine. Vogel found that inhalation of arson iuretted hydrogen 
produced an intense (but temporary) degree of haeraatinuria. 
He produced the same condition artificially in animals by 
inhalation of the same gas and of carbonic acid ; also by the 
injection of substances into the veins which are known to 
• dissolve and break up the red disks. 

The clinical significance qf haematinuria depends entirely 
on the pathologic^ state which occasions it. 

* Prout : Stomach and Renal Diseases, 6th edit., p. 421. 

t J. Vogel : Krankh. der Hambereitendcn Organe, in Virchow’s Handbuch 
der Speciellen Path. u. Therap., Band vi., 2te Abth. p. 539. 

, t Wiener Mod. WTochensch. 1860, Nos. 25 and 26. 

§ WUrzburger Med. Zeitsch. 186^ p. 1. 



H^MATINURTA. 


141 


Pa roxysmal H jsmatinitri a . 

{Synonym — Intermittent Ilccmaturia. ) 

Dessler — ^Vircliow’s Arch. f. imth. an. 1854. 

Harley — Med.-Chir. Trans, vol. xlviii. p. 161. 

Dickinson — //vid, p. 175. 

Hassall — Lancet, 1865, vol. ii. p. 369. 

Gull — Guy’s Hosp. Eeports, Srd .series, vol. xii. p. 381. 

Grbbnhow — Clin. Soc. Trans., vol. i. p. 40 ; and Edin. Med. Joiirn., vol. 
xiii. p. 996. 

Habershon —Lancet, 1870, vol. i. j). 158. 

Wickham Lego — St. llartholornew’s Hosp. Rep., vol. x. 

DruitI— Med. Times and Gaz. 1873, vol. i. p. 408. 

Bbgbie — Edin. Med. Journ. May, 1875. 

Attention was first called in this country to this curious 
disorder by Dr. George Harley, who published two cases in 
the Med. Chir. Trans, for 1865.* Subsequently eases have 
been recorded by Dickinson, Greenhow, Gull, and others ; and 
from an analysis of these, together with two cases contri- 
buted by myself, and another, communicated to me by Dr. 
Ritchie-r-altogcthcr twenty eases — ^the following account has 
been drawn up.f 

The disorder is essentially intermitting or paroxysmal in its 
nature. Each paroxysm begins with a feeling of cold or shiver- 
ing, resembling the cold fit of ague, and terminates with Ijie 
discharge of a very dark bloody-looking urine. Tlie symptoms 
then subside, and the urine at the next micturition, or tlie one 
after, is found to have resumed its natural healthy appearance. 
The reciirrence of the paroxysms in different cases is most 
irregular. In some eases the paroxysm recurs once a day, or 
even twice and thrice a day. More commonly it recurs on 
alternate days, or twice a week, or once in ten days, or <j[uite 

* Dr. Wickham Legg, in hia admirahle pai3er on the subject, has directed 
attention to the fact that Dessler, in 1854, published a complete account of 
the disorder in Virchow’s Archiv for that year. 

+ The following cases are not included, either on account of their not being 
undoubted examples of the alfection, or on account of the incompleteness of 
the reports ; — Three cases noted by Rayer, viz : Elliotson, Lancet, 1832, 
p. 500 ; Gergerfe, Gaz. M6d. de Paris, March, 1838, p. 151 ; and Stewart in 
Payer's work, vol. iii. p. 370 : Wiltshire, Path. Soc. Trans., vol. ^viii. 
p. 180 ; Matthew, Lancet, 1870, vol. i. p. 900 ; Southey, ih.f IS/O, vol. ii. 
p. 332 ; and Kesteven, »6., 1870, voL ii. p. 920. 
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irregiiTArly. The paroxysms are not followed by any hot or 
sweating stage. The onset of a p.aroxysm is usually sudden. 
The patient first experiences coldness of tlie extremities, fol- 
lowed by general chilliness, which in most cases passes into 
distinct rigors, accompanied by a feeling of malaise, a disposi- 
tion to stretch hirnselfi and to yawn. In most cases, a sense 
of wcijrlft, or a dull heavy pain is felt in the loins, sometimes 
extending to the umbilicus, or passing down the thighs ; and 
there is frequently pain, or a feeling of stiffness or weakness, 
in the lower extremities. Retraction of the testicles has been 
noted in several cases. Retching is a not infrequent symp- 
tom, and vomiting was a prominent feature in one case. 
After these symptoms have lasted for a period varying from 
thirty minutes to two hours, the patient passes a quantity of 
dark-coloured urine; the pain and general disturbance then 
.subside, leaving the patient apparently quite well till the next 
paroxysm. 

The appearance of the dark urine resembles that of porter 
or of the darkest port wine. It is generally turbid, tod de- 
j)osits, on standing, an abundant chocolate-coloured sediment. 
The sp. gr. varies from 1015 to 1033, usually ranging from 
1022 to 1025. The reaction is either acid or faintly alkaline. 
It is always highly albuminous, and, on boiling, the albumen 
ircSigulatcs into brownish masses, which, on subsiding, leave 
the clear supernatant urine of nearly its original dark red 
colour. In Harley’s cases, and in one of mine, the per-centage 
of urea was found in considerable excess. 

The chocolate-coloured sediment consists chiefly of amor- 
phous granular matter, which is, presumably, disintegrated 
blood corpuscles. Gull found in it myriads of minute crystals 
of luematine. Casts of tubes are also present ; these are 
mostly of dark granular appearance — mixed, however, with a 
few transparent fibrinous cylinders. Crystals of oxalate of 
lime are generally seen, and, very rarely, a few stray blood 
disks (see Fig. 33). 

The first onset of the disorder is invariably sudden, and can 
usually be traced to some distinct exposure to cold or wet. 
The subsequent paroxysms are generally quite unconnected 
with any fresh exposure to cold, but in other cases the con- 
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trary is the case. The paroxysms recur in some cases, Avitli 
the regularity of real ague, for weeks together, in other cases 
the periodicity is quite imperfect. JEach paroxysm lasts from 
three to twelve hours, and it is noteworthy tliat no paroxysms 
occur at night, the urine voided before breakfast being invari- 
ably natural. The change in the characters of the urine may 
take place with the utmost abruptness : that passed at one 
micturition being porter-like, and at the next straw-coloured : 
or it may more gradually become pale, resuming its normal 
ap])earance at the fourth or fifth micturition after the 
paroxysm. 

The temperature during the paroxysm was observed in three 
cases : in one case it was 9G"T ; in another it was 9G°*(> 
during the cold fit, and five minutes after the voiding of the 
porter-like urine, it had risen to 98°T) ; in a third case the 
temperature, after passing the dark urine, was 103’^'2 ; this 
last case is the only instance in wdiich a febi ile heat existed. 

The state of the general health seems to vary somewhat. In 
one case reported by Dr. Dickinson, the patient had the ap- 
pearance of robust health the day before an attack came on. 
In most cases, however, the ])atient has j)resented a somewhat 
sallow and icteric aspect, or has looked pale and sickly. Some- 
times there lias been hepatic derangement distinctly present at 
the time the patient has come under observatifm. In one cime, 
an intercurrent attack of jaundice came on, the urine being 
deeply coloured with bile, and copiously -depositing lithates, 
but containing no blood-colouring matter, and only once a 
trace of albumen. A rheumatic tendency is a frequent con- 
comitant of this affection, many of the cases having frequently 
suffered from rheumatism in various fonns. In my own case, 
the patient began to suffer from sub-acute rheumatism, with 
swelling and pain in the joints after the cessation of the 
paroxysms. A bronchitic and asthmatic tendency has also 
been observed in one or two instances. 

Of *the twenty cases collected, four had at one time or 
another suffered fi’om undoubted ague, but in the remainder 
no evidence or suspicion of ague or malarial poison existed. 

The course of the disorder is an interrupted one. The 
paroxysms may recur with more or less regulaiity for a period 
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of a few days, or five or six weeks, and then cease altogether 
for a few days or weeks, or months, and recur again, for a 
period as before. In this^way it may continue an interrupted 
course for many months or years ; in one case for so long a 
term as eleven years. 

The prognosis is generally good. Of the twenty cases none 
died, twelve were reported as having completely recovered, 
one was convalescent, and seven were still in progress when 
reported. By complete recovery is understood that there was 
no recurrence of the paroxysms for a period varying from six 
weeks to four years. It must, however, be borne in mind, 
that a relapse may take place after a pause of several months 
— in one case a recurrence took place after a pause of five 
months. 

The following five examples will serve to illustrate the 
general course and symptoms of the disease. The first and 
second were observed by myself, the third by Dr. Eitchie ; 
these three have not been hitherto published. The fourth and 
fifth are from the reports, respectively, of Dr. Harley and 
Dr. Gull. 

Case 1.— J. J., an iron moulder from Stockport, ait. 23, consulted mo 
in March, 1868. He was thin and weak, with a conspicuously white, 
pallid countenance. He stated that for a period of twelve months he had 
been in the habit of passing dark bloody-looking urine from time to time 
at friic^uent intervals. His complaint began in the following manner : — He 
Avas standing in the stniot one cold afternoon in March of the previous 
year, when he was seized wdth chilliness and shivering and pain in the 
loins. When he got home he vpidod urine, and was surprised to see it of 
a dark red colour. From this time up to the date of his visit to me he 
continued, with only short intervals, to pais every day urine of a similar 
character. He became so ^eak, that he did not leave his house for ten 
months ; but he never took to his bed, except for a day or two. 

The discharge of the dark urine was essentially i>aroxysmal and inter- 
mittent. He would go on passing bloody urine daily for periods varying 
from three to six weeks — then the urine would be natural for an interval 
of three, four, or even ten days, and then become bloody again for a stretch 
of several weeks. But the urine was never constantly bloody during any 
whole period of twenty-four hours. During each diurnal circll, three 
paroxysms occurred with great regularity : one in the morning (after 
breakfast) between nine and ten, a second between two and three in the 
afternoon, and a third between six and nine in the evening. Each 
paroxysm presented the same succession of symptoms; It began^ith 
chilliness, which speedily went on to shivering so that his teeth chattered 



PAROXYSMAL HJUMATINURJA. 


145 

—at tlie same time thea*e was severe pain in the loins and liii)S. At the 
vikI of twenty or thiity minutes these symptoms wore oil*, and then he hilt 
a desire to void urine— and the urine then passed was always bloody ; this 
(Completed the paroxysm. It was never followed by a hot *or swt'atinj; 
stage. If he made water between the paroxysms, the urine was either per- 
fectly clear and natural, or only slightly dark. Thii iiriiuj voided betV»re 
bi’iiakfast was always «j[uite natural. 

The ])atient visited me several times, .and brought mo several si)ecinH!iis 
of the bloody urine. On one occasion he voided sonui in my ])i’esen(ie, and 
a <Iescriptiou of this will answer substantially for all the ]t}st. It was of 
the colour of the darkest port wine — so dark .ms to bo almost o])firpie, except 
in thin layers ; it corresponded pretty closely to No. 9 on Vog(d’s scale, 
A brownish de]»oait forin(‘d on stamling ; sp. gr. 1028 ; it was highly albu- 
minous, and faintly alkaline. On boiling, the albumen e,oagulaU'il into a 
chocobite-coloured clot, but the siij)c*rnala.nt fluid did notlosi*. its bla(‘k-Ted 
<'olour. The deposit consisted of a gi’anular matter. It e,ontained numeious 
crystals of oxalate of lirne— but no blood-disks could b<5 recognised. 

In April I admitted the patient into the Inlinnary, with a view of 
studying his case more fully. But, with the c‘xce])tion of the lirst morn- 
ing, tlmurim^ was j)eriectly nonnal throughout his stay, and he went liomc 
in a. week. While in the Infirm, ary his blood was examin(*(l under the 
mimoscojx}, but notliiug unusual was found. The, livtu* ami s])U‘e,n were 
thought to be somewhat larger than itsual — otherwise, all the oi gans were 
healthy. After leaving the Infirmary, he continu(‘d to attmul as an out- 
patient for some months —taking eonsbxntly, thn^c times a d.ay, a. pill con- 
taining throii gi’ains of quinine and one grain of sulphate of iron. Under 
this treatment the symptoms gradually subsided — the, paroxysms b(‘eanie 
slighter and slightc.T, and at the end of three months ceased altogether. 
The general liealth also givatly iinjiroved. After the e.ijssation of the 
paroxysms he began to suflV'r from subacute rlieumatism, witli .swelling 
and jmin in the joints. He was troubled in this way for mon* lliaii a 
twelvemonth, and went to Buxton, where he derived great benefit, and 
finally recovered. I saw this man a few’ days ago (Mandi, 1870) ; lluMe 
had been no lYiliirii of the jiaroxysms, and lie looked well .and ruddy. 

Tlie jKiticnt stated positively that, except at the tir.st onset of his co;^i- 
]daint, the paroxysms c.ainc on indcj»eiidcntly of ex])osure to (sold ; he was 
ju.st as bad in the .summer as in the wdiitcr. Throughout his illne.ss he ale 
and slept well. He liad never lived in an aguish di.strict, and he still 
occupies the s.ame house as when his ailment commenced. 


Cask 2.— -The nobis of this case are imperfect, and my own observa 
lions are (ionfined to an cx.aminaiion of the urine. On November 28ib, 
1871, my colleague. Dr. Ilcnaud, sent me tw^o .s.am]ilcs of unne wdiich had 
been voided by the same man at different periods of the .same day. TJkj 
contrast between the two .saTn])les was inarvellou.s. One .sample was of 
the usual yellowish amber colour, (dear and free from a tr.a(;(i of albuincii 
— in sh^rt, perfectly nonnal. The other w’us of the bhu'kest red colour, 
quite opaque, except in the thiniie.st layers. Its .sp. gr. 1032 ; it was 
■so albumin(^s, that it solidified into a chocolatc-(;oloured jolly when boj.ed 
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in n water-bath. On standing, it deposited a copious dark- brown sediment. 
Under the niicro.scop(‘ (see Fig. 33) this was found to consist of amoi-phous 



Fiu. lit'.. (Iraiiular matter, casts, ami octahodra, from tkc deposit ij) the 
uriiie of a man with paroxysmal luematiiiuria. 

granular matter, anii»l whi<di were soon numbers of tube-casts. The casts 
were mostly of a medium size, and dark granular character. Some were 
small, and a few almost transparent and approaching tin; hyaline character. 
Kot a single recognisahle red hlood-disk could be seen, but a few corpuscles 
resembling the white blood globules were scattered here and there. The 
field was full of minute bright spee.ks of oxalate -of-lime- octaliedra. The 
jn'bportion of ui*oa, as iisc(*rtained by Li(?big*s method, was 5 ’2 ])pr cent. 

When the urine was boiled in a test-tube, the brown albuminous clots 
sc 2 )arat<'<l, and loft a darh amber transi>arcnt supernatant liquor. 

The hislior}'^ of the case, as far as it was gathered by Dr. Ilenaud, >vas as 
Ibllows : — The patient was a man of foi1;y, of ii sallow complexion, who 
felt, nine weeks before, as if be had taken cold. A fortnight since he lost 
his appetite and shivered, and aftc•^^va^ds pei-spircd. He kept his bed four 
days. On Koveird>cr 21st lie passed, at noon, urine the colour of blood ; 
and he has done so nearly at the same time (t.e. once in twenty-four hours) 
till yesterday. At other times of the day he passed inine of the natural 
colour. 1 have not been able to obtain further partieuhu’s of this case. 

C'Asr. 3 (From the notes of Dr. 'Ritchie). —T. M., u tailor, manied, f»t. 
32, consulted m<? on December 18th, 1869. Hp’W'as above the medium 
height, daik-complexioned, and had a sallow fappearance. He gave the 
following account of himself He ha^l formerly been a soldier, and had 
lived for nine ycai-s in the West Indies ; during that time he had suffered 
from “ black fever,” and from repeated attacks of ague, the last of wdiicli 
seized him towards the end of 1865. These were the only illnesses he 
<'ould rememher till March, 1869, when he reminded me he had been under 
care in the out-patients* room of the Manchester Royal Infirmary, 
suffering from pleurisy with limited effusion ; and again, in September^ 
1869, from sub-acute rheumatism. , ^ 



PAROXYSMAL ILEMATINUJtLU 


147 


Ho now com]»lainecl of passing bloody-looking urine oin e or Uvioo a day 
— ^tliat ])asse(l iu the intervals being apparently quite Leultliy. He first 
observed this symptom about two years before, under tlii^ following eir- 
cunistauc(?s ; — He had been engaged in some g>nnnasti ; exendses one 
November evening, and feeling gi*eatly overheated, had inij>nideiitly gone 
to the door of the gymnasium to cool himself, when, he was sinhhuily .s(dzfd 
with cliilliness and violent shivering, followed by severe pain across the 
loins, and a feeling of nausea. About an hour afterwards he voided a small 
. quantity of urine having the colour of fiorter. The urine jiassed the next 
morning before breakfast was ap})arciitly quite natural, hut at niglit tht) 
porter-like colour was again present. For about two months the discharge 
of this dark urine took place once or twice every day, and then sj>ontnnc- 
ously ceased. He had had two similar attacks siiuc— one in March, 18()8, 
lasting about six weeks, and the other in September of the same year, last- 
ing nearly four jnonths. 

His i^resent attack, which w'as the most severe ho had yet suffered from, 
began about a foiliiight Indore he came to see nu^. It iiniueilintely fol- 
lowed ex]>osui‘e to cold and ivet, and was ush(*red in by all the pi’i'.moiiitory 
.syinj)toms whicjh cliaraetoriscd his previous seizures. The phenomena 
obseiwe the following order :-“He feels perfectly well on getting out of bed 
iu the moniing, and usually passes about ten or twelve oiinecs of straw- 
coloui’ed urine ; about ten o’clock ho begins to yawn and shiver, and feels 
“as if he couldn’t" stretch himself enough ; ” he then suffers a dull, lioavy 
pain across the loins, which sometimes extends round to the umhilicus, 
IMissing do^m the thighs ; the testicles hoi'.ome retracted. There is no pain 
along the coui'se of the ureters. The shivering «7id lumbar pain in(;rens(i 
for about an hour, at the end of which he usually passes from eight to ,ten 
ounces of porter-like urine, upon which the symptoms gi’adiially disappear. 
He usually voids ui’ine again about one or two o’clock, which to all ap- 
pear^^nce is perfectly healthy. About foxir the same succession of pheno- 
mena mns its course, to be followed by the discharge of dark urine about 
fiv(i, and again about ten o’clock’ in the evening. He has thus had three 
distinct paroxysms every day from the 2nd to the 16th of December — 
remaining iwrfectly free from them between the night of the 15tli and 
eleven o’clock in the forenoon of the 18th, when he began again to pass 
the porter-like urine. He stated that he usually went to bed when he felt 
the paroxysm coming on, and that he had the greatest difficulty in keep- 
ing himself ‘worm ; “so dilTerent,” as ho remarked, “from xvhat it used 
to be, when he would have the agxie.” 

It was about 2 p.m. on the 18th xvhen he canlc to sec me, and he was 
requested to send for me on the occurrence of the next paroxysm. A 
message was received from him about 9.15 the same night, and half an 
hour afterwards I was with him. He was in bed,, shivering violently, and 
feeling very cold; his temperature in the axilla was 96® '6 Mir. ; be 
suffered from the lumbar pain and feeling of sickness previously desciibcd ; 
the testicles were closely retracted. He was ordered a wann drink, and 
to have on additional pair of blankets on his bed. 

A few minutes after my arrival he x>assod a quantity of urine, wliicii xva 
secured for the purpose of examination. Five minutes afterwardyie said 



15 ° 


IIJEMATINURIA. 


before ; he became free them in April, 1866. He came uinlei* the 
care of Dr. Greenhow, who {wlmittecl liim into the Middlesex Hospital on 
21st December, 1866, for nn attack of jaundice. (Clin. Soc. Trans., Vol. I., 
p. 49.) Dr. Greenhow liad seen him on 7tli November, 1866, with Mr. 
Nunn ; his rojuirt of the nrino at that time was as follows : it was trans- 
parent, rather hi^ch-coloui txl, iion-albuminous, sp. f^v. 1025 ; on boiling, a 
white cloud of j)lios[)hates avius thrown down, Avhich was at once dissolved 
on adtlijig a single <liop of nitrh; acid. On standing, then? Avas a slight 
deposit of iloeculcnt matter seen under the microscoiK*. to consist almost 
entirely of crystals of oxalate of lime and a small quantity of amoiphous 
lithates. Oil Dcccmlier 21st, the liver AA'as considerably enlarged, and the 
urine was deeply coloured with bile, dej) 0 .siting a large amount of lithates. 
It Avas othenvise natural. He was shortly aftenvards made an out-patient. 
After complaining of Aveakness and “ rheumatic ’* pains, he passed blood- 
coloured urine on 21st March, 1867 ; the urine Avas normal the following 
day, and continued so till 28th March, Avhen in the out-patients’ room he 
complained of coldness in the legs and general chilliness, had an anxious 
depressed aspect, and a ijuick, somewhat irregular, and veiy feeble pulse. 
In the course of an hour, he passed eight ouTices of dark-rod mine, closely 
I’escmhling poit-winc, and possessing essentially the same chaiticter as in 
previous attacks. The mine i^assed at the three subsequent micturitions 
was of a dark-r(id c'olour, but contained diHivcasihg (piaritities of oxalates, 
granular matter, and lithatc's. ’Pavo days latter, it was ])erfoctly normal. 
He Avas treated with sulphate (»f quinia and tincture of pcvchloride of iron 
for the haunatiriuria, and afterwards with half-drachm doses of syrup of 
iodide of iron with throe grains of the iodide of potassium three times a 
day. He continued und(?r ohscmition till June, 1868, u]) to which time 
he had had no return of rigors or Inematiniuia. The mine has been ex- 
amined almost weekly, and found free from albumen, but has always con- 
taiiied a fcAV small crystals of oxalate of lime. 

Case 5. (Gull, Guy’s Hosp. Kep. Scr. III. Vol. XIl. 1866, p. 381.)— An 
ana?mic-looking labourer, tet. 33, was admitted into Guy’s Hospital under 
Sir. W. Gull’s care on the 31st Janumy, 1866. Five months previously, 
Avhen employed in lonther-dyeing, during which he Avas much exposed to 
wet, he noticed that liis water very much resembled blood in colour. This 
ai)pearanco lasted for two days, and then the nrino assumed its natural 
colour. Three weeks before admission, he had a moie severe attack, 
attended vrith a severe pain in his loins, which necessitated his leaving off 
work ; exerting himself, as in lifting a w^cight, or in walking much, makes 
the urine more like pure blood. This attack lasted till the time of admis- 
sion, when the following was his condition : — Although anremic, he is 
appai’cntly Arell-iiourished ; skin fmoist ; temperature 9 7° *5 Fahr. ; some 
large, hgrd cervical glands on left side. Heart and lungs apparently 
healthy. He complains of a shooting pain extending from the umbilicus 
into the loins, which is increased by coughing or draAving a deep breath ; 
no pain in the course of the ureters ; no vomiting. On 2nd Febriiary his 
urine was of an amber colour, sp. gr. 1024. On 3rd February he was 
seized Avith rigors and with pains in his loins extending into his abdomen. 
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He passo»l about three quarters of an ounce of dark urine, which is oi)a([ue 
— almost of an indigo colour, and charged with albumen. I'he mi(.‘rosco\K* 
shows granular casts, urates, and gmnular-looking cells, but no blootl- 
corjniscies. On the ifh it was highly albuminous, sp. gr. 1033. On 5th 
February liis urine w'as of a inahogauj’’ colour, sp. gr. 1024. Huder the 
microscope, no blood-(Jorpiiscles and no casts, but nunn'rous (uystals of 
hsematin, having a brilliant i*<^d colour, a few crystals of oxalate of lime, 
and much gi anular matter. A gelatinous iirecipifeite appears on boiling, 
which bci^omes much denser on the a<ldition of nitric acid. During the 
night he passed about thii ty ounee.s of amber-coloured urine, sp. gr. 1015 : 
Avith heat it yields a gelatinous ]>recipitatc, which disappears cntii’cly on 
the addition of nitric acid. He jiasscd dark urine Avhich is cliamcterised 
either as being “dark mahogany” or “dark indigo-like ” on the Stlj, 
10th, 13th, 14th, 15th, DSth, 19tli, and 20th February, the urine in the 
intervals being amber- coloured. On the 26th Fcbnmiy, it is noted tlnit 
the lymphatic glands below and behind tin*, left angle of the ijifeiio]- 
maxilla are enlarged and tender, and there is a ilush on the shin over 
them; On 1st March, the swelling was not diminished ; the patient had 
some shiviuing and pain in the loins, lasting an hour or two, during 
which time he passed six and a-half ounces of dark port-wine-coloureil 
urine, containing oxalate of lime, granular cells, ami granuhjs—no blood 
<jorpuscles. He continued, at increasing intc^rvals, to void dark urine, till 
14th March, when the urine was of a reddish-amber colour, sp. gr. 1028, 
which, on standing twenty-four houi\s, deposited a hocculent deposit e.on- 
sisting of oxalate of lime crystals, crystals (d‘ hsematin, squamous epitlio- 
llum, granules, and gi’anular-looking ceUs ; no casts nor blood coipuscdes 
to be discovered. His urine remaintul perfectly iionnal, and of a light 
amber or straw colour, till 26th March, wlien he left the hospitcil «>on- 
valescent. His treatment was at first dilute nitric acid and infusion of 
cascarilla, and afterwards two-drachm dostis of compound tim*turc of 
cinchona thrice a day. 

' Etiology , — The liability to paroxysmal ha^maiinuria seems to 
be almost exclusively confined to males, one only of the twenty 
collected cases occurring in a female. The age of the patient 
at the time of invasion ranged from 2 years of ago to 48 ; two 
cases being under 20, seven between 20 and 30, six between 
30. and 40, two between 40 and 50, and three cases in which 
the date of invasion is not specified. 

As to the excUhig came of the disease, in two cases, it was 
found distinctly connected with malarial poisoning, both pa- 
tients actually suffering from ague at the time the hasmatinuria 
was first observed. In all the other cases (with one exception) 
the disease was clearly attributable to vicissitudes of tempera- 
ture or exposure to wet. The effects of exposure to cold are 
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well exemplified in a ease of T)r. Johnson, cited by Dr. Dick* 
inson (loo. cit.) in Avhicli the patient, so long as he remained 
in bed, continued free from the paroxysms ; but if he sat up 
and got chilled, a paroxysm came on. In a case mentioned by 
Dr. Pavy (Path. Soc. Trans, vol. xviii. p. 157), the patient 
had sometimes averted an attack by going in-doors directly 
he felt it coming on, and sitting before the fire and drinking 
something warm. Sir W. Gull believes there is reason for 
thinking that a blow or injury to the loins may be the cause 
of this aflPection ; and cites the ease of a young lady w^ho in 
getting into a railway carriage fell and liurt her back, shortly 
after which she passed dark bloody-looking urine, in which he 
found, on careful examination, no blood-corpuscles, but only 
the granular pigment matter of disintegrated blood corpuscles.’’ 
Whilst admitting the possibility of such injuries causing 
luumaturia, or even as in this case hjematinuria, we sho\ild, 
however, in the absence of further evidence on the point, hesi- 
tate to accept them as a cause of paroxysmal hsematinuria. 

The paiholofjy of the disorder is very obscure. It seems 
clear, however, that the kidneys themselves are affected ; the 
symptoms point to a sudden but transitory congestion of the 
renal capillaries with escape of their contents, without rupture 
of their walls. That this is produced through an impression 
on the nervous system seems probable from the paroxysmal 
character of the complaint, and the obviously nervous com- 
plexion of the initial symptoms of the paroxysms, namely, the 
rigors, nausea, and general malaise. 

There seems to be some connection between this affection 
and ague, but its precise nature is as yet unknown. Though 
related, they arc not identical, as in by far the greater number 
of cases there has bceh neither an aguish tendency nor any 
evidence of exposure to malarial influences ; besides there are 
important differences in the progress of the two disorders ; 
thus in the initial stage, the temperature, so far as it has 
been observed in intermittent haematinuria has been, unlike 
what obtains in the cold stage of ague, considerably lower 
than normal; there are no distinct hot or sweating stages, 
and no constant periodicity observed in the liaematinuric 
paroxysms. 
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Treatnient — The remedies appropriate to the ordinary forins 
of hajmaturia liavc been found perfectly inefficacious in this 
disorder. In two of the reported cases tlie attacks seem to 
have passed off without any medicinal treatment, sira])ly 
by avoiding exposm*e to cold. In one case, recorded by I)r. 
Dickinson, cupping over the loins, vapour baths, gallic acid, 
quinine, iron in various forms, were tried in succession, but 
nothing seemed to affect the disorder ; “ the hicmorrhagc 
always ceased on the removal of the cold which caused it.” 
This patient had an intercuiTent attack of pneumonia, after 
which he passed into a t3^phoid condition, from which he 
slowly recovered under the use of stimulants, and afterwards 
of quinine and iron, and w'as discharged well. Dr. Harley gave 
mercurials, and afterwards quinine in his cases, with marked 
benefit, one patient having remained free from the paroxysms 
for four years, during wdiich he was under observation. Sir W. 
Gull gave two drachm doses of compound tincture of cinchona 
three times a day,' with benefit ; the patient went out of 
hospital “ convalescent.” Dr. Hassall found that the hemor- 
rhage was considerably restrained, by giving, night and 
morning, a powder (containing tannic and gallic acids, and 
burnt alum, with a mixture containing quinine, sulphate of 
iron, and excess of sulpliuric acid during the day. Dr. 
Habershon found that quinine and arsenic, and Dr. Greenhow 
that quinine and perchloride of iron, and afterwards quinine 
and syrup of the iodide of iron, with iodide of potassium, had 
the effect of causing the urinary symptoms to subside, and the 
patients remained free from attacks for several months after- 
wards, during the time they were under observation. Dr. 
Beale calls attention to the importance of giving quinine in 
full doses, not less than six grains, in order to combat the 
disorder successfully. Dr. Begbie, in one of his cases, found 
that the paroxysm did not recur when the patient took twenty 
gi’ains of sal ammoniac three times daily. During the 
paroxysm. Dr. Eitchie found the best treatment was to send 
the patient to bed, apply artificial heat, and administer warm 
stimulating drinks, such as hot brandy and water. The 
evidence generally is strongly in favour of quinine and iron as 
the most effective medicinal agents. 
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VII.~CANCE110US AXD TUBEllCUJ.OUS MATTER IX ITJXE. 

When cancer or tubercle of any part of the urinary tract 
has gone on to ulceration, tlic urine carries away with it some 
of the disintogralocl elements, giving rise to an amorphous^ 
looking grumous deposit. Sometimes masses of the morbid 
tissue ac large as a horse-bean arc discharged with the urine, 
and more or less blood is always mixed with such deposits. 

Very great caution is recpiisite in coming to a conclusion as 
to the canvprous nature of cells found in urine, on account of 
the great similarity between the irregular transitional forms of 
the epithelial cells lining the urinary passages, and the cells of 
cancerous growths. Indeed it would be quite unsafe, in such 



I'li;. ;i4. Ci'lls tlu*. uriiu* nf a woman with fuiij^us of the hlaihlcr. o. Fibre- 
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‘ a case, to rely on the merre form and size of individual cells. In 
the above drawing may be seen the diverse shapes discharged 
with the urine in a case of malignant fungus of the bladder. 
If the forms be compared with those in Figs. 23 and 31 (^), the 
similarity of the cells will appear very striking. It is more 
safe to take the entire character of the deposit into considera- 
tion. It may be described as a thick, dirty, blood-stained' 
sediment, containing abundance of blood-corpuscles, mixed 
with spindle-shaped, oval, and irregular cells. Pus-corpuscles 
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are either wholly or nearly absent. Tlie presence of shreds or 
pieces of solid tissue appreciable to the naked ej-c, should be 
carefully looked for : their occurrence is almost a certain proof 
of the existence of some morbid growth. The character of 
the deposit generally, and especially the presence of numerous 
spindle-shaped (fibro-plasfcic) cells, wliich cannot be mistaken 
for epithelial elements, indicate clearly that some, morbid 
growth or natural tissue is being broken ui>. The collateral 
symptoms arc then generally sufficient to decide whether the 
broken-up tissue is a portion of the natural mcml)ranc or an 
adventitious growth. Jn cancer of the kidney no help to the 
diagnosis must be expected from the character of the urinary 
deposit (see Cancer of Kidney). 

The discharge 'associated with tuhvrrulous ulceration differs 
from that of a cancerous fungus in being largely purulent ; 
indeed, pus-cor[)uscles <are often the only appi'cciablc formed 
elements in the urine in cases of tubercle of the kidney and 
bladder. But in other cases, broken-down cheesy masses may 
be seen, together with a large quantity of amorphous, or barely 
inorphous granular debris (sec Tubercee of the ]yu)nj:y). 

It follows, of course, that cancerous and tuberculous masses 
may exist in the kidney, or beneath the mucous membrane of 
the urinary passages, without contributing* anything to the 
stream of urine. It is only when ulcerated that their elements 
escape with the urine ; before this takes place they may, how- 
ever, give rise to copious and oft-rej)eated hmmorrhage. 


VIII.— SPERMATOZOA IN lUlINE— SPERM ATOlllllIOEV. 

The admixture of semen with the urine gives rise to a 
mucous-looking deposit. When in large quantity, white albu- 
minous flakes and masses are seen ; these exhibit a viscid con- 
sistence when taken up with the pipette. The microscope 
reveals the existence of spermatic filaments, consisting (Fig. 
B5) of a minute oval head, not more than to, I no 
breadth, and a long whii^-like tail of extreme delicacy. The 
length of the entire filament is of an iiicli. 

When freshly shed, and still living, they exhibit active cel- 
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like movements, strongly suggestive of volition ; "* but as seen 
in urine tliey arc always motionless. They offer considerable 
resistance to disintegration, and may sometimes be recognised 
in decomposed urine which has been kept for weeks. 



A certain quantity of seminal fluid necessarily finds its way 
into the urine of both sexes after coitus ; also into the urine 
of men after involuntary nocturnal emissions. 

Involuntary nocturnal emissions occurring occasionally in 
the young and continent, arc not to be regarded as within the 
limits of disease ; but when they take place two or three times 
weekly or oftener, or when the acts of defascation and mictu- 
rition are frequently followed by a glJtiry discharge, a diseased 
state must be acknowledged to exist ; and one also, as expe- 
rience proves, exceedingly difficult to deal with. Whether it 
be that the mental phenomena observed in these cases are alto- 
gether secondary to the genital defect may well be questioned ; 
but it is an important — indeed ihe important — fact in relation 
to involuntary seminal discharges, that they are associated 
with a deplorable state of mind. Much of this is no doubt 
owing to the prurient eagerness with which persons so afflicted 
seek satisfaction to a fatal curiosity, in the publications of un- 
principled quacks, who lure their victims with libidinous 

* Students may be reminded that spermatozoa are not really independent 
animals, but simply the escaped contents of a cell. They are floating cilia, 
and resemble the oscillating sperm-cells of the antheridim of mosses. 
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descriptions, and afterwards terrify them wiili exaggerated and 
lying pictures of the fate which aw'aits them. 

But tliere is a danger that the legitimate practitioner may 
come to look upon cases of this class too lightly, and thus ho 
the indirect occasion of their seeking the help which is their 
injury. 

The least serious cases are those in which the emissions are 
solely nocturnal. As long as the complaint is confined within 
these limits the general health does not sufier, and the imuital 
state is seldom gravely disturbed. Sometimes, however, indi- 
viduals of fervid imagination, whose health is from any cause 
below par, fix upon this incident (nocturnal emissions) wdih 
fatal tenacity, and hinge their ill-health entirely upon it, when 
in reality it has nothing to do with the matter. Persons go 
on for years subject to nocturnal pollutions witliont. any harm 
resulting, but when they chance to become dyspe})ti(.*, or tlieir 
nervous system becomes upset by overwork, then these emis- 
sions loom largely to their imaginations, and they connect 
them with their failing health. 

When seminal diseliarges occur daily, and accompany lu* 
follow defecation and micturition, a greater de]>arturo irom 
the natural state is betrayed ; and it is seldom that such a state 
of things continues for any length of time without inducing 
pallor, weakness, want of zest and energy ibi’ work, as well as 
a fidgety, vacillating, and sometimes very depressed state of 
mind. Nevertheless, these consequences frequently altogether 
fail. There was recently a patient under my cai-e at the Iloyal 
Infirmary — a ruddy strong-looking young man of six-and- 
twenty — who Lad been in the habit, according to his own 
account, for the last seven years, of discharging large quanti-^ 
ties of seminal fluid almost daily, more especially with rnio 
turition. In a specimen of his urine brought to me, there was 
at least a table-spoonful of glairy matter having the microsco])ic 
and other characters of semen. The mental state was certainly 
shaken, but solely, as it a]>peared to me, from the diligemt si udy 

spermatoiTlicca. He talked with a 
sort of gloomy satisTacBToh'^bf lieing tired of life, but it was 
with an air as if he were repeating a lesson, and not as one 
revealing a terrible conviction. 
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The typo of mental (listur])ance usually associated with 
spermatorrhoea, is common in this as in other large towns, in- 
dependently of seminal losses among persons — chiefly men of 
business — whose health has given way from too engrossing ap- 
plication to exciting pursuits. Such persons become nervous, 
ai)prchensive about themselves to a distressing degree, pusil- 
lanimous, subject to attacks of incomplete syncope ; they lose 
their sleep, and sometimes their appetite ; there is some real 
emaciation and a great deal of fancied wasting. They pour 
into the cars of their medical attendants an endless variety of 
symptoms, and worry them beyond the most tedious hysterical 
women. Such patients, all-hough often men of middle age, or 
at least beyond their first youth, and fathers of families, rarely 
fail to complete the catalogue of their ailments without a 
reference to what they conceive to be some anomaly of their 
sexual functions. 

Involuntary discharges arc not confined to youth or middle 
age. Men advanced in years a]*e sometimes tormented in the 
same way, and exactly tlie same* state of mind is observed in 
tliem. They imagine their “ substance ” to be ebbing from 
tlicm, and their virility departing. A gentleman over sixty 
years of age, the father of a flimily of married daughters, was 
so concerned about a slight seminal discharge which in no way 
affected his health, that he forwarded to me for examination 
over a hundred specimens of his urine. 

In the ireatmeni of this class of cases, the first point to 
establish is whether the trouble of the nervous system is the 
primary phenomenon, and the disturbance of the sexual func- 
tions only an insignificant incident, or whether the seminal 
^ losses are in such frequency and quantity that they’ may be 
regai-ded as having a hand in evolving the symptoms com- 
plained of. The great majority of cases belong to the former 
(category ; and indications for treatment are to be looked for 
in the general state of tlie patient and the circumstances sur- 
rounding him, rather than in the condition of the sexual 
, functions. If it appear, after a patient sifting of the actual 
phenomena and the past history of the case, that, the seminal 
emissions must be regarded as the fundamental ailment, the 
next point is to inquire into the existence of any local cause 
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for the emissions. The irritation of aseariclcs or lise mor rhoids'. 
sometimes occasions involuntary discharges : also herpctii*. 
eruptions about the prepuce. Lallemand enumerates a long 
prepuce as contributing to the same, by the lodgment wliich 
it affords, in uncleanly persons, to offensive secretions. ‘What- 
ever be the local cause discovered, its immediate removal is of 
course the first step in the treatment. 

In the absence of a local cause, the evil can usually be traced 
to venereal excesses, ni^isturhalioib reading of salacious 

literature. Some of these cases are very dilficult to deal with. 
An attempt must first be made to put a stop to the practice 
which is the cause of the complaint. The further treatment 
should be directed to improving the tone of the muscular 
system by daily ablu lions with cold water or l)rinc, by sea 
bathing, regulated exercise, change of air, &c. The state of 
the patient’s mind often requires that the time, (piantity, and 
material of the meals shall bo minutely regulated. The diet ; 
should he nourishing and bland : spices and condiments should * 
be avoided. Malt liquors ahd the lighter wines are to be 
cautiously employed ; the quantity must be judged by their 
effects. Any quantity which produces flushing of the face is 
too much. An opiate sometimes renders good service by 
securing a good night’s rest. Astringent and ferruginous 
tonics offer valuable aid to the hygienic treatment. Tincture 
of the muriate of iron has a]>pearcd to mo to produce a better 
effect than any other preparation, A blister to the perineum 
has sometimes seemed to diminish the emissions. In Cases 
of inveterate masturbation, ]\Ir. Hilton found that he could 
invariably put a stop to the practice by applying a strong 
solution of iodine or blistering fluid to the penis so as to 
render the organ too sore for manipulation.* 

Lallemand recommends the local application of nitrate of 
silveir to the orifices of tlie ducts of the vesiculae seminales by 
means of his porte-caustique. I cannot say that I have ever 
seen cases in wliich this severe proceeding seemed justifiable. 
It must be remembered that it is not without danger. Hr. 
Bird relates an instance in which a dangerous cystitis was pro- 
duced in a healthy person by the local application of the solid 
♦ Lancet, 1863, II. 123. 
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nitrate of silver in tliis manner. Dr. Chambers has communi- 
cated another and more untoward example, in which death 
followed the application of an irritant ointment by means of a 
catheter in a case of imaginary sperm atorrhoja.*"' 

DiccTlta, B. Schulz, t and Benedikt,^ speak in high terms of 
the constant galvanic current. Schulz directs the current to 
be transmitted along tlic vertebral column for one or two 
minutes, and repeated three or four times a week. Twenty or 
thirty Daniel’s elements, of medium size, should be used ; the 
];)ositive pole should be applied to about the fifth dorsal ver- 
tebra, and the negative to the sacrum or ])erincum. My 
colleague, Dr. Drcschfeld, has lately published an account of 
three cases successfully treated by the ax)plication of the con- 
stant current twice a week to the lumbar region. (Practi- 
tioner, 1874, p. SCO.) 


IX.— CONFERVOID VEGETATIONS IN URINE. 

Minute vegetations are apt to make their a})peurance in 
urine, and to cause confusion in its examination. It is there- 
fore necessary that the student should be familiar with their 
appearances, so that he may not mistake them for objects of 
iiiore im])ortanco. Witli onccxcc])tion (sarcina?) they are rarely 
pi-esent in urine when voided, and their existence is a sign and 
acAiompaniment of those changes on keeping which eventually 
lead to putrefaction. The following deserve a separate notice, 
namely, or hacUTia, the mould fungus^ the yeast or 

sugar fungus, and sarcinfv.. 

1. Vilmanrs or ladcria. — These arc the sim- 
plest in structure and the most common. They 
consist of minute linear particles about ^ yVo 
of an inch long, incessantly moving, which swarm 
in infinite myriads in urine that is beginniig to 
putrefy (Fig. 30). Their appearance is certain 
evidence that putrefactive changes have set in ; 
the urine loses its t . ansparency and deposits a cloudy sedi- 

♦ Lancet, l8ol, i». 582. 

•j* Ifjir Rook, lS6a, p. 300. Reports on vSurgery also. 

X Elektrothcraitic, Vitmia, ISOS, p. 147. 
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ment ; its odour becomes offensive, and its reaction soon 
amraoniacal. Bj a very high magnifying power these moving 
filaments are resolved into a series of granular particles arranged 
in Une. 

2. Mould fiinffus or Penicilium glancum. — Like other organic 
fluids, urine is liable to mildew. Dr. Hassail has shown that 
urine may mould from the growth of two distinct, though 
closely allied, vegetations. The first of these is the penicilium 
glaucum, or common mould Avhich grows in vinegar and all 
albuminous fluids ; and the second is the yeast or sugar fungus 
which flourishes in diabetic urine. 

The mould fungus may be found in urine in the three 
phases of its development, namely, as round and oval cells or 
sporuks ; as an interlacement of fibres, or ihalhts ; and as a 
downy pile of tlireads growing into the air, or avriai frmfijira- 
(ion. This last phase is, however, not seen unless the urine 
has been kept several days (see Figs. o7 38). 



Fio. :iT. Mould fuujfiis. Sponilt-s ami tlialliis. 


The sporules often appear in urine a few hours after emission. 
It is ihaportant to be familiar with their microscopic appear- 
ance to avoid confounding them with blood disks. The marks 
by which they are distinguished are ; the great difierence of 
size among the individual cells ; the presence of a nucleus in 
the larger sporules ; their tendency to assume an elongated or 
oval form ; and tlie indications of budding and commencing 
formation of a thallus. 
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The interlacing fibres of tlie'tluillus arc produced by the 
elongation and gemmation of the sporiilcs, and are composed 



of tubular cells placed end to end. This interlacement forms 
a fleecy cloud in the urine, which grad nail}* rises to the surface 
and forms an islet or patch of mould from which spring the 
ascending stems of the aerial fructification. The latter consist 
of hollow filaincnts rising from the thallus, which divide at 
their extremities into two or three branches ; these again 
subdivide into a number of digitate projections so as to form 
an irregular tuft or head (Fig. 38). The digitate projections 
arc filled with sporiiles, and eventually burst, giving exit to 
the sponiles, wdiich then fall into the urine below, and collect 
into an amorphous-looking deposit at the bottom of the vessel. 

The growth of this vegetation in urine has been admirably 
described by Hassall (Med. Ohir, Trans., vol. xxxvi. p. 32) 
with the conditions which favour and impede its development. 
The urine must be acid ; wdien it becomes ammoniacal, the 
further growth of the plant is arrested, and it soon perishes. 
The presence of some organic matter is another necessity ; 
but as the urine is never absolutely free from organic matter 
(albumen, epithelial scales, pus, &c.), it may be said that 
every acid urine forms a fittffig nidus for the mould fungus. 
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Albuminous acid urines arc those in which tlic plant grows 
most luxuriantly. 

3. Yeast or si{gar ftnif/iis (ToyvAsi ccrevisifc). — This vegeta- 
tion has precisely the same phases of clevcloj)meiit as the mould 
fungus ; and in the phases of siK»rale and tliallus it is not easy 
to distinguish the one from the other ; but tlic aerial fructifi- 
cations of tlie two arc wholly different ( Figs. 3‘.) and 40). That 
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of the yeast fungus (wdiich grows luxuriantly in diabetic urine 
exposed to the air at a moderate temperature), instead of a tuft 
of branches has a spherical head. When the plant has attained 
its full fructification, the floating bed of thallus appears dusted 
over with a browm powder. Under the microscope, the brown 
matter is found to consist of the spherical heads full of sporules. 
These, when ripe, burst, and discharge their sporules, which 
sink to the bottom of the glass and form a wdiitc settling like 
so much flour. 

T)r. Hassall believes that the growth of the sugar fungus in 
urine is a certain proof of the existence of sugar. Whether ^t 
be so or not, is scarcely capable of absolute proof, until it shall 
have been shown that the natural urine is wholly free from 
traces of sugar. The yeast fungus may grow even to full 
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fructification, as I have repeatedly witnessed, in urine in which 
the most delicate direct testing has failed to detect sugar. 



Fi<i. 40. Yeast fill 1 ‘jus. Aerial fxnctilication. 


4. (Fig. 41). — Since Heller and Mackay, in 1848, 

first discovered sarcinin in urine, they 
liave been observed by Johnson, Beale, 
Welcker, JiTunk, Begbie, and myself. 
The seat of production of this vege- 
tation is probably the bladder; and 
it is discharged with the unne, some- 
times in great quantities, and forms a 
greyish-white amorphous-looking de- 
posit. It consists of the same elements 
as the sarcina ventriculi (of Goodsir), 
and is' usually regarded as the same 
species. Both the cubical masses and 
their component particles are, however, smaller than those of 
the gastric sarcinu, and Rossmann and Welcker* consider 

* Ueber Savciiia im Urine iles Menseben. Ilcnle and Pfeuf. Zeitsch. 3ttc 
R. 15d. V. 199. 

t After Welckcr, Ilenlc and Pfeufer’s Zeitsch. Bd, V. taf, x. 
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these dilFercnces sufficient to establish a specific distinction. 
It seems more probable, however, that the ilillercnces in the 
habitat and conditions of growth are sufficient to account for 
the diversity of size. Dr. P. Munk * has shown that one of 
the points relied on by Welcker, namely, tlie absence (in 
urinary sarcina) of cubes containing more than 04 j>articles, 
is not constant. Munk found cubes of* 512 particles. In 
some vomited matter sent to me for examination by Dr. Scow- 
croft, of Southport, I detected small-sized sarcinm mixed Avith 
those of ordinary dimensions. 

This curious vegetation is generally associated with some 
disorder of the urinary organs (renal [jaiiis, ])ainful micturi- 
tion, A^esical catarrli, &c.). It grows, or at least exists, both in 
acid and ammoniactil urine. In Minik’s case the fungus grew 
in great quantities during the summer months, and disa})peared 
almost wholly in the winter months ; and this Avas the more 
remarkable as the patient (who avus paraplegic) kept his bed 
continuously from year to year. Dr. Begbie’s patient f suffered 
from lumbar pains and frequent micturition, together Avith 
liypochondriacal and dyspeptic symptoms.^ In the case seen 
l)y me, the patient — a merchant about sixty years of age — was 
suffering from long standing chronic cystitis, due to enlarged 
prostate. 

No treatment yet tried has had any ap])rcciablc cflbct in 
cheeking the giwth of sarcinm in urine. 


X.- -ALBUMEN IN THE UniNE. 

Albumen is not found in any proportion in healthy urine ; 
but it is the most common and the most important of the 
abnormal ingredients fo\^id in disease. Its presence in the 
urine is due to so many causes that the fact itself yields little 
direct information ; but when correctly interpreted, it fumisluis 
a key to several grave pathological states which would other- 
wise remain in great obscurity. 

for albumen , — ^The tests for albumen arc coagulation 

* Ueber Harnsarcinc — Ardiiv f. Path. Anat. 1861, p. Ti/O. 

t Edin. Med. Journ. 1856-7. 

4^ See also a paper by Heller — Wicu. Med. Presse, xi. jj. 1*3. 
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by heat or nitric acid ; in doubtful cases the two should be 
used together. 

Ihat — If the urine have its usual acid reaction, it becomes 
turbid on boiling wlieii it contains albumen ; and this turbidity 
persists after the addition of an acid. The best way of operat- 
ing is to fill a test-tube to the depth of about an inch with the 
suspected urine, and to apply the flame of the spirit-lamp to 
the ui)per stratum of fluid until it boils. The lower part pre- 
serves its original transparency, and thus serves, by contrast, 
to indicate more clearly any change that has taken* place in the 
heated portion. When the urine is cloudy from amorphous 
urates, heat alone is a complete — and the best — test for 
albumen. The precipitation of the urates is sufficient evidence 
of an acid reaction ; when the urine is warmed the urates are 
speedily dissolved and the urine becomes transparent, but as 
the temperature approaches the boiling point it becomes again 
turbid if it contain albumen. 

Highly albuminous urines begin to coagulate at a much 
lower temperature than ieebly albuminous ones, and when the 
quantity of albumen is only a trace, turbidity does not occur 
until the urine has begun to boil. 

There are two points to be remembered in using heat alone 
as a test for albumen. First, that albumen is not coagulated 
by heat when the urine is alkaline. Secondly, when the urine 
is neutral, or very feebly jicid, it may become turbid on heating 
from precipitation of the earthy phosphates ; but turbidity 
from this cause is easily distinguished from albumen by a drop 
of acetic or nitric acid which instantly causes the phosphates 
to disappear. 

Nitric acid — Nitric acid is an extremely delicate test for 
albumen ; and it is the best test to use in all cases except 
wdien the urine is turbid from urates. The best manner of 
applying it is to fill a test-tube to the depth of about an inch ; 
then, inclining the tube, to pour in strong nitric acid in such 
a manner that it may trickle down along the side of the tube 
to the bottom, and form a stratum some quarter of an inch 
thick below the uriTie. Added in this manner there is scarcely 
any mingling of the two fluids, and if albumen be present, 
three strata or layers will be observed : one, perfectly colour- 
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less, of nitric acid at the bottom ; immediately above this an 
opalescent zone of coagulated albumen ; and atop the unaltered 
urine. If there be only a trace of albumen, several minutes 
elapse before the opalescent zone becomes visible. 

There is no. method equal to this for detecting minute 
quantities of albumen. The reaction of the urine does not 
interfere with its operation. Only one caution is necessary. 
In concentrated urines, and especially febrile urines, the ad- 
dition of the acid is apt to precipitate the amorphous urates, 
and thus to occasion a turbidity which miglit be mistaken for 
albumen. The two conditions are however easily distinguislicd 
by observing the level at which the cloudiness .begins, and 
the direction in which it spreads. Albumen begins to coagu- 
late immediately above the stratum of acid, and the turbidity 
spreads upwards ; but the urates first appear at or near the 
surface of the urine, and the o])acity spreads downwards. 
Heat also readily resolves the doubt ; for the urates speedily 
disappear when the urine is warmed, but turbidity from 
albumen is not affected by Jieat. 

The urine of patients who arc taking cubebs and copaiba is 
commonly somewhat opalescent, and nitric acid, in the cold, 
sometimes, (not always) increases the opalescence. The sense 
of smell immediately directs attention to the presence of these 
drugs, and heat diminishes the opalescence and prevents any 
turbidity with nitric acid. 

In urines which are over rich in urea, nitric acid, in the 
cold, causes a slow precipitation of a crystalline mass of nitrate 
of urea, which, however, is so different in appearance from 
coagulated albumen that it can scarcely be mistaken for it. 

It is further to be remarked, that if the manner above 
described of testing for albumen with nitric acid be not fol- 
lowed, two notable fallacies may be encountered. On the one 
hand (as was pointed out by Bence Jones), if the urine be 
acidified with a small quantity,* a drop or so, of nitric acid, the 
albumen may not be coagulated at all j and on the other 
hand, if a large quantity of acid (an * equal volume) be 
suddenly added to, and mixed with the urine, the mixture 
remains perfectly clear, even though it be highly alhiimiiious. 
I have known the latter fallacy occasion concealment of 
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albumen in the urine, in a case of Bright’s disease, for many 
months. 

\ In practice, the best method of proceeding is as follows : 
■■wlien tlic urine is cloudy from urates, use heat alone ; when 
the urine is clear (or in any case if alkaline), atjd nitric acid in 
the way above described ; if no turbidity appear above the 
layer of acid, the urine may be with certainty jironounced free 
from albumen ; if a turbid zone is produced, apply heat thereto; 
if it be not dissipated, albumen is certainly present. 

Several other substances (bichloride of mercury, sulphate of 
copper, alum, ferrocyauide of potassium, creasote, carbolic 
acid and alcohol) coagulate alhumcn ; but they arc unsuitable 
for urine-testing, because those of them which are miscible with 
it, precii)itate also some of the natural constituents of the urine. 

The qiianiilaUve estimation of albumen in urine is a matter 
of considerable practical iinj)ortancc, and various plans of 
attaining this object have been devised. 

For precise determinations the plan usually followed is to 
bring a measured qnuutity of urine to a slightly acid condi- 
tion ; boil; throw on a weighed filter; wash; dry at 212"; 
and weigh. This proeccdiiig demands a good deal of time. 
The filtering is sometimc.s im})()ssible; and the results obtained 
arc only moderately accurate with every care. 

For a rougli and ready, ))Ut nsofnl, method, there is none supe- 
rior to boiling the urine in a test-tube and then adding a drop 
or two of acetic acid. The allmmcn coagulates in flakes, -and 
iwescntly sinks to the bottom, forming a layer of various thick- 
ness. The proportion of albumen is judged of by the depth of 
this layer as compared to the height of the column of urine in 
the tube. This proportion may be expressed in numbers, as 
h h so forth. If the quantity of albumen be too 

small to form a layer of appreciable depth, the proportion is 
expressed more loosely, as a “cloudiness” or an “opalescence.’ 
The varying density of albuminous urines, and the varying 
size of the flakes into which albumen coagulates, aifect the 
rapidity and completeness of the subsidence and therefore the 
depth of the coagulated layer, so that only approximate results 
can be expected from this method. ^ 

Becquerel ingeniously turned to account the property of 
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albumen to deviate tlic plane of polarization to the left ; and 
constructed an instrument on a similar i)lan to the optical 
sacchariineter, by which the deviation could be measured, and 
the pcr-centag‘e of albumen calculated therefrom. It would 
appear, hoAvever, tliat this instrument, on liecquerers own 
showintr, is only capable of very limited clinical aj)] dication* 
When the quantity of albumen is considerable it gives very 
exact indications ; lait the deviatitui is too slight lor exact 
estimation in moderately and feebly alliuminous urines ; it is 
therefore useless for rlie bulk of albuminous urines. " 

Boedecker has recentlj’- pro]K)sed a volumctrictal method, 
founded on the pr(q)oriy of ferrocyanidc of ])otassium to Ibrm 
an insoluble com])ound of fixed com])osition with albumen. 
Yogcl states that he has found this method ina(x*.uratc.t 

Neiv j)rocPss of the author, — DiluHon Method , — 1 have 
recently proi)osed a mode of estimating albumen in brine, 
which !• think will prove very useful in clinical work. J The 
l)rinciple of the metliod is easily undersi.ood. 

When an albuminous urine is progiessively diluted wnth 
water, and tested IVoin time to time with nitric acid, the 
opacity induced by the test becomes gradually fainter and 
fainter, until at length it ceases to be visible. This point is 
reached when the urine contains less than about 0*0014 per 
cent, of albumen. The more albumen the urine contains, the 
more dilution, of course, it will require lo reach the vanishing 
point of the reaction; and if w^c could, fix this point with 
accuracy we should have a simple method of estimating 
albumen in urine. The urine could be diluted until it ceased 
to react with nitric acid, and the amomit of dilution required 
to reach this point would furnish a mcasui’c of the proportion 
of albumen. 

But it is not possible to fix this point with accuracy. The 
opacity prodqced by the acid fades away so gradually with 
increasing additions of water, that it is impracticable to decide 
Avithin many degrees the point at w'hicli the reaction ceases 

* See a clinical lecture l.>y Becquerel, Clinjque Europdenne, 1859, p. 

I lloeilecker’s method is described in Henle ami rfeufcr*s Zcitseli. 1 tS.’iJb 
p. 321. 

Ij: For a fuller account of this metho<l the reader is rcfen-cd to a i»apcr by 
the author read before the Medico-Cliinirgical Society, Feb., 22, 1870*. 
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to be appreciable. And not only so, but the development of 
the reaction becomes more and more retarded as the dilution 
proceeds, until at length it only becomes visible after the 
lapse of several minutes. 

To overcome this difficulty, it was found necessary to fix on 
some arbitrar}'^ point or line which would serve as a practicable 
zero to the scale. After many trials it was found most con- 
venient to draw the line at a reaction coming into sight mid- 
way between half and three-quarters minute after the contact 
of the acid— tlifit is, to dilute the urine until it gives no 
reaction for tliirty seconds after the addition of the acid, but 
sliow's a distinct opalescence at the forty-fifth second. The 
exact point to be aimed at is a reaction coming doubtfully into 
view between tlie thirty-fifth and fortietli second, and appear- 
ing, still very dim, but unmistakable, at the forty-fifth second. 
It Avas found possible, after a little practice, to strike this 
point with suflicieiit exactness to serve as a practicable zero to 
the scale. 

Each dilution with an equal volume is counted as one 
degree on the scale, and these degrees may be conveniently 
termed degrees of albumen.” Thus a urine requiring 
dilutioh witli forty times its bulk of water to reach the zero- 
reaction, may be described as possessing forty degrees of albu- 
men — a urine requiring three liuiidred, similar dilutions as 
l)osscssing oOO degrees of albumen, and so forth. 

The difficulty of the method is to hit correctly the zero- 
reaction. When this point is approached, a little more or a 
little leps dilution makes but a slight difference in the time 
at which the reaction appears. In order, therefore, to obtain 
exact results, it is necessary to conduct the testing with rigid 
uniformity. The test-tube employed should have an interior 
diameter of [: of an inch (15 millimetres) ; the acid must 
be added in the right way, and at the right moment. The 
operation, too, should be performed by daylight, or, if by 
gaslight, an addition of about five per cent, must be made to 
the results. The proceeding adopted is as folio w’s : — ^The 
urine is first tested in the ‘usual way with nitric acid, so as^to 
get a rough idea of the quantity of albumen contained in it, and 
of the degree of dilution likely to be required to reach the zero. 
The watch is placed on the table before the operator. A fluid 
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drachm of the urine is then measured off, and introduced into a 
graduated pint measure, and water is added up to a few or many 
ounces, according to the degree of dilution likely to be re- 
quired to approach the zero-reaction. The test-tube is then 
filled to the depth of about an inch with the diluted urine, 
and held widely inclined from the perpendicular. The eye is 
now directed to the watch and the acid is added in such a 
manner that it runs along the lower side of the tube to the 
bottom and forms a distinct layer, about a quarter of an inch 
deep, below the diluted urine. The acid must be added 
exactly on one of the quarter-minute strokes. This is the 
most critical step in the proceeding, and it should bo per- 
formed ill the following manner: — A pointed glass tube or 
pipette is dipped to tlie depth of a couple of inches into the 
acid and covered with the forefinger. Tlie pipette thus 
guarded is then passed into the test-tube to within half an 
inch of the level of the diluted urine, and at the riglit moment 
the finger is removed and the charge of acid delivered. As 
soon as the acid is added the test-tube is held up to the light 
against some dark background (such as a black sleeve, a book 
bound in black cloth, or a dark corner of the room), and as 
soon as the fiiintest opalescence is perceived above the level of 
the acid, the time of its appearing is noted. If this appear at 
or before thirty seconds after the contact of the acid, more water 
is added, and the testing repeated as before. Thus by succes- 
sive additions of water, and repeated testings, a close approxi- 
mation to the zero-reaction is obtained. A fresh dilution is 
then prepared, and, guided by the previous trials, two or three 
testings with different dilutions are generally sufficient to indi- 
cate with exactness the dilution which produces an o])alescence 
between the thirty-fifth and forty-fifth second after the addition 
of the acid. 

If too much water is added in the first instance, the reaction 
does not appear until after the forty-fifth second. In this case 
the operation must be re-commenced with less water, and 
proceeded with as in the first case. 

When the zero-reaction is determined, the degree of dilution 
required to produce it is noted, and expressed in multiples of 
the unit-volume of urine emploj'ed. Tims, if a fluid drachm 
was the unit-volume of urine employed, and the zero-reaction 
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was obtained when dilution was carried up to fifteen ounces 
(120 drachms), the urine is recorded as having 120 degrees 
of albumen. 

If the urine is feebly albuminous — indicating less than 20 
degrees of albumen — the fluid ounce should be substituted for 
the fluid drachm as tlie unit-volume. On the other hand, if 
the urine indicate more than 100 degrees of albumen, the unit- 
volume should be half a drachm — or, still better, the urine 
slujuld be lu’cviously diluted with water in the proportion of 
1 in 2 ov 1 4n 4, and the result afterwards multiplied by 2 
or 4 as the case may be. 

The actual value in weight of albumen of each degree on the 
dilution scale was found, by careful comparative experiments 
with the weighing method, to correspond to 0*00^4 per cent., 
or 0*0148 grain per fluid ounce of the British Pharmacopoeia. 
These data BUj)ply an easy means of calculating the quantity 
of albumen per ounce, and also the daily loss of albumen. 
Suppose that 40 ounces of urine were voided in the twenty-four 
hours, and that a sami)le of this urine showed 150 degrees of 
nlbiirnen by the dilution method, then : — 

0*01 18 X 150 = 2-22 and 2*22 x 40 = 88*8. 

The urine contained 2*22 gi’ains of albumen per ounce, and 
the daily loss was 88*8 grains. 

The time required for the estimation of albumen in urine 
by tliis method is jrom ten to twenty minutes. 

Modified aihumvn in urine, {Parailnmcn,) — Dr. Bence Jones 
has described a modification of albumen, which he designated 
hydrated dcutoxidc of allmmcn. He found it in the urine of 
a patient suffering from mollities ossium. The urine did 
not give a precipitate with nitric acid alone, nor by boiling, 
nor by adding nitric acid to the boiling urine. But if the 
urine was boiled, and then allowed to cool; a precipitate fell ; 
and this was immediately redissolvcd by lieat. The same 
substance has been found in the buffy coat of inflamed blood, 
and it may also be met with in the albuminous fluid of pus 
(Bence Jones, Animal Chem. p. 109).^ 

Clinical mjiiijicance of albumen in the urine, — In considering 

* Dr. Moore 1ms pnliUsliecl a case in wliicli albnmcn assumed a distinctly 
caseous moditication in the urine for a short pciiod. The urine, when first 
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this subject all those cases are, of course, excluded in whicli the 
occurrence of albumen is only incidental to the presence of some 
other fluid in the urine, such as blood, pus, or spermatic fluid. 

The excessive use of a diet composed exclusively or chiefly 
of albuminous matters, such as eggs, has been sliown by Bar- 
rcswil, Brown- Sequard and others to cause tlie urine to become 
slightly albuminous. The same occurs when albumen of 
eggs is injected into the veins, and even when a large quan- 
tity of pure water is so injected (Mageiidie, Kierulf). Inter- 
ference with the circulation of the blood in the^Jvidneys pro- 
duces albuminuria (sec Congestion of the Kidneys). Vogel 
found that inhalation of arseniuretted hydrogen and carbonic 
acid caused the urine to be abundantly alhinninous.’'* 

Slight and temporary albuminuria aj^pears to occur occa- 
sionally from very slight disorders. Beiicke, when suffering 
from dyspepsia, noticed albumen in his own urine four times 
in as many weeks. Similar observations have been made by 
others (Parkes). 

Setting aside these unimportant exceptions, albuminuria 
must always be looked on as a grave symptom of disease ; and 
when discovered, it becomes an anxious question to the prac- 
titioner : "Wliat signification has it ? 

The pathological states in which albumen appears constantly 
or occasionally in the urine may be arranged into the following 
groups : — 

1. Acute and chronic Bright’s disease of the kidneys. 

2. Pregnancy and the puerperal state. 

examined, contained albumen in its usual state ; but tlie urine of the follow- 
ing day coagulated with acetic acid, and formed repeated pellicles when 
evaporated. Seven days after, the urine contained no casein (Med. Times and 
Gaz. 1866, ii. p, 52o). In a case observed by Dr. Leared, a mo(Ufic.ati:)n 
of albumen, different from either of the above, was encountered. The urine 
became turbid with nitric acid, and again became clear when sufficiently 
heated. It behaved in the same way when treated with liydrochloric, nitric, 
or phosphoric acids (Med. Times and Qaz. ii. 1871). See also G. Johnson, 
llrit. Med. Joum. 1874, ii. 618. 

* Krankh. d. Harnbereitenden Organe, i). It has also been asserted 

that the urine becomes albuminous in mercurial salivation. This assertion was 
long since sliown to be erroneous by Rayer. More recently Dr. Francis, under 
the supervision of Dr. 0. Rees, examined the urine of fifteen salivated indi- 
viduals without finding a trace of albumen. (On “Diseases of the Kidneys,'* 
by G. 0. Rees, p. 28. London, 1850.) 
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3. Febrile and inflammatory diseases (zymotic diseases, 

such as scarlet fever, measles, small-pox, typhoid, 
cholera, yellow fever, ague, diphtheria, etc. ; inflam- 
matory diseases, such as pneumonia, peritonitis, 
traumatic fever, acute articular rheumatism, etc.). 

4. Impediments to the circulation of the blood (emphy- 

sema, heart disease, abdominal tumours, cirrhosis, 
etc.). 

5. A hydrsemic and dissolved state of the blood and atony 

of the tissues (purpura, scurvy, pymmia, hospital 
gangrene) ; also haematiiiuria. 

C. Saturnine intoxication. 

7. Nervous disturbance (neurotic albuminuria). 

In the first group albuminuria is dependent on structural 
changes in the kidneys (see Bright’s Disease). 

In the second, group albuminuria is sometimes associated 
with structural changes, and sometimes not (see Connection 
OF Bright’s Disease and Pregnancy). 

In all febrile and inflammatory complaints a trace of 
albumen is occasionally found in the urine ; it usually amounts 
to no more than a trace, and disappears on defervescence; 
sometimes in pneumonia it is not inconsiderable. As inter- 
current febrile attacks arc common in the course of most 
chronic com])]aints, temporary albuminuria has been noted in 
a great multitude of difibrent diseases. This remark applies 
especially io chronic tuberculosis, cancer, caries, and necrosis ; 
and albuminuria under such a condition is to be carefully 
distinguished from the cases in which genuine Bright’s disease 
coexists with those complaints. In a zymotic disease there is a 
double pathological state, namely, pyi’exia and the operation of 
a specific poisdn ; and albumen may appear in the urine either 
as an incident of the febrile state, when it is comparatively 
unimportant, or as an indication of Prions structural changes 
in the kidneys, which constitute a grave sequela of the disease. 

Albuminuria connected with impediments to the circulation 
of the blood is considered under Congestion op the Kidney. 

In a dissolved or putrid state of tlie blood, albumen appears 
in the urine. without being connected with organic changes in 
the kidney j it is associated with the escape of the colouring 
matter of the bloo^^see Hjematinuria), 
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Saturnine albummnria . — The occurrence of albumen in the 
urine of persons poisoned with lead, althoughr repeatedly 
observed, was not regarded as anything more than a coinci- 
dence until Ollivier demonstrated, by experiments on animals 
and clinical observations, the existence of a causal connection 
between them. Ollivier * * * § found that dogs, rabbits, and guinea 
pigs, when poisoned with repeated doses of carbonate of lead, 
invariably passed an albuminous urine, and that their kidneys 
exhibited signs of incipient organic disease. He also collected 
15 examples of albuminuria in persons poisoned with lead. 
Seven of these had tem])orary albuminuria ; in three, the albu- 
minuria persisted during tlie continuance of the saturnine 
symptoms ; and in four, genuine Bright’s disease had been 
produced. In addition to these observations, he examined the 
urine of 37 persons aftected with diverse manifestations of 
lead-poisoning in the Ildpital de la Charit6 ; of these, nine had 
albuminous urine. These observations have* been confirmed 
by Lancereaux f and Danjoy.f Ollivier found that both the 
urine and the kidneys in these cases contained traces of lead. 
He inferred that the existence of lead in the kidneys induced 
an organic lesion of these organs, and that the albuminuria 
was the consequence of that lesion. 

Nexiroik albuminuria , — Bernard found that irritation of the 
renal nerves, and of a certain spot in the floor of the fourth 
ventricle (higher up than the diabetic puncture) caused albu- 
men to appear in the urine of animals. Temporary or inter- 
mittent albuminuria is sometimes encountered clinically under 
circumstances of disturbed innervation, without structural 
changes in the kidneys, Ur. G. Johnson § has pointed f)Ut 
that transient albuminuria occasionally follows cold bathing, 
and Dr. Laycock || has seen a similar result in the shivering 
period of various ague-like attacks. In vascular bronchoede 


* Archives G6n6rales, 1863, ii. pp. 530 and 709. 

t Union Mddicale, 1863, and Bulletins de la Societd mddicalc d’Kmulation, 
nouvelle s6rie, t. i. p. 182, 1864. 

X Archives Gendrales, 1864, i, p. 402. 

§ Brit. Med. Joum. v. ii. 1873, p. 664, 
il Dublin Journ. of Med. Sc., July, 1874. 
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with exophthalmos, Dr. Bc^^hie* has repeatedly observed 
long-continued intermitting albiuninuria. In these last cases 
the albumen appears during and after digestion (especially 
after breakfast), and disappears during the periods of fasting. 
Some cases of this class have an evident affinity with par- 
oxysmal hmmatinuria. 

When albumen is found in urine, the important point to 
decide is, whether it indicates the existence of organic disease 
of the kidneys or not. This question, in any indivi4ual case, 
must bo considered chiefly in connection with the three follow- 
ing points jointly, namely : — 

1. The temporary or persistent duration of the albu- 

minuria. 

2. The quantity of the albumen ; and the occurrence and 

character of a deposit of renal derivatives. 

3. The presence or absence of any disease outside the 

kidneys which will account for the albuminuria. 

1. Dr. Parkesf has collected some important facts on the 
importance of distinguishing between temporary and per- 
manent albuminuria. He gives a tabular statement of the 
adult cases treated by him in University College Hospital, 
in which the urine was examined carefully and daily for a 
Slufficient length of time, to enable it to be said with perfect 
certainty that albumen was or was not iwcsent during the 
whole course of the disease, or during any part of it. Cases of 
cystitis and vaginitis wx're not included, liy the tenn “ tempo- 
raiy albuminuria,” Dr. Parkes implied cases in which albumi- 
nuria, after lasting some days or even weeks, disappeared 
entirely for some time before the patient left the hospital ; and 
by ])ermancnt albuminuria,” cases in wdiich the albumen did 
not disappear during the time the patient w’as under observa- 
tion — this time being generally very long, and always many 
days. Tlie cases were of the miscellaneous character usually 
admitted into a London hospital. Cases of cholera and preg- 
nancy were excluded. The total number of cases tabulated 
was 303 — 170 men and 133 women. The results are given 

* Ellin. Med. Journ., April, 1874. 

+ On the Composition of the Urine, p. 186. 
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separately for the two sexes by Dr. Parkes ; but as no diffci*- 
ences of any moment to the inquiry were found between the 
sexes, I have taken the liberty of throwinj^ the numbers 
together, for the sake of simplicity, in the following tables : — 


TABLE I. 


Total number 

Urine not albumi- 

Urine temporarily 

Urine perinaiieiith 

of oases. 

110U.S at any time. 

albiiiuiuous. 

albuminous. 

303 ' . 

227 

37 

-89 1 


Reduced to pcr-centages : — in 75 the urine was never al])U- 
minous; in 12 it was temporarily albuminous ; and in 13 per- 
manently albuminous. 

The 37 cases of temporary albuminuria occurred in tlie 
following diseases 


TA15LK 11. 


Disease. 

Total nuiiibci 

Tcinponiry 

‘No 

of cases. 

albuinlnuria. 

.'ilbuininuria. 

Pairaplegia (spinal) 

2 

1 

1 

Hemiplegia (cerebral) . . 

4 

2 

2 

(ykroiiic phthisis 

28 

1 

27 

Pleurisy (acute) . . . 

17 

1 

1(1 

Bronchitis (acute, simple) 
Bronchitis (acute in cnii)hy- 

6 

1 

5 

seinatous liiiigs^ 

Bronchitis (in tuberculous 

9 

2 

7 

lungs) . . . . 

1 

1 

— 

Pneumonia (acute, lobar) . 

10 

6 

4 

Heart disease (organic) . . 

17 

2 

15 

Morbus Brightii (acute) 

8 

3 

— 

Acute rheumatism . . . 

19 

! 4 

15 

Subacute rheumatism . 

8 

1 

7 i 

Purpura hsemorrhagica . . 
Typhoid fever . 

1 

19 

1 

5 

n i 

Typhus 

2 

1 

1 

Variola , ' . 

5 

2 

3 

Scarlatina . . . . 

2 

2 



Erysipelas (leg) . 

1 

1 

— 

Total. . . . j 

1 

154 

37 

117 


N 
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The quantity of albumen was large ” in the cases Of pneu- 
monia and acute Brighl’s disease; was in “ some quantity” 
in the cases of typhoid, variola, and scarlatina, and “very 
small ” in most of the remainder. 

The diseases in which permanent albuminuria was found 
are detailed in Table III. According to this table, in 32 
out of 39 casas of permanent albuminuria, disease of the 
kidney was cither proved to exist or rendered highly probable 
by other symptoms ; and as 3 other cases are excluded be- 
cause there was no decided information as to the state of the 
kidneys, permanent albuminuria indicated renal disease in 32 
cases out of 36 ; and if heart diseases are excluded, it indicated 
renal disease invariably. 


TABLE 111. 


Disca.s(}. 


; Morbiis Brightii (all fonns) . 

I Eiiccphaloid.di.s(ias(5 of kidney 
‘Cystic disease of kidney . . 

Leucocythcinia,witli presumed ( 
lardaceous kidney . . I 

Chronic phthisis and kidney j 
disease (autopsy) , . . 3 

Pleurisy, with i)robablo kid- ( 
ncy disease . , . I 

Heart disease. (hyj)ei*trophy, \ 
j and valve affeetion) , . j 

1 Hemiplegia, from cerebral | 

1 softening . . • • ) 

Pancreatic disease, causing | 
icterus . . . . ) 

Purpura hcemoiThagica . . 


Typhoid fever 


Humber 
of cases. 


lb 'marks. 


25 

1 

1 

1 


1 

1 

4 

1 

1 


o 


( Casts and kidney strnc- 
•J tures in the sediment of 
( the urine. 

( Kidneys healthy in three 
‘J case.s of p. in. ei^amiua- 
( tion. 

Blood corpuscles. 

j Amount of albumen very 
I smaU. 

j Cose not fatal ; nothing 
< definite known about 
( kidneys. 

{ Blood castjjs and establish- 
ment of decided M. 
Brightii consecutive to 
the fever. 


Total . 


39 
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2, The greater ilic quantity of albumen, the more likely 
is the existence of renal disease; and a “large” quantity 
of . albumen (-J- and upwards) is rarely 'found except in un- 
doubted acute or chronic Briglit’s disease; » It is necessary, 
however, in considering the amouiit of albumen, not only to 
have regard to the proportion in a particular specimen 
examined, but also to the total quantity iii the twenty-foui- 
hours. This may be surmised by the density of tlic urine — 
low density indicating that the quantity of urine passed in 
twenty-four hours is large, and high density the contrary 
— ^but judged more accurately by ascertaining what is the 
actual flow of urine in twent 5 ^-four hours. A urine may be 
only slightly albuminous, but if it be of low density (under 
1012) and the daily quantity between three and four pints, 
the total loss of albumen will be very considerable, and the 
existence of renal disease strongly indicated. Indeed, of all 
urines there are none more surely indicative of Bright’s disease 
than a pale, dilute, abundant urine which is, at the same time, 
more or less albuminous. On the other hand, as a rule with 
very few exceptions, when the urine is only slightly albu- 
minous, and at the same time dense and high coloured, 
Bright’s disease is not present, and the albuminuria is owing 
either to pyrexia or to some impediment in the circulation of 
the blood. 

The kinds of deposit which indicate most strongly tlie 
existence of organic renal disease, are, veiy abundant ones, 
containing casts and much renal exnthelium ; (h) those con- 
taining numerous casts and cells in a state of fatty degenera- 
tion. The least indicative of primary renal disease of serious 
import, arc, blood casts, and very transparent casts in scanty 
numbers. 

3. When the urine is found permanently albuminous, and 
there exists neither pyrexia nor thoracic disease, or other 
recognisable condition which can account for the albumen, the 
inference is almost irresistible that there exists a primary 
organic disease of the kidneys. 

It has been stated that it is possible to distinguish inci- 
dental (nervohs or idiopathic) albuminuria from albuminuria 
depending on disease of the kidneys, by the fact that certain ^ 
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odorous and pigmentary substances when taken internally 
make their appearance in the urine in the former case (as in 
health) but not in the latter. ' The observations of Dr. Dyce 
Duckwortli not support this conclusion. He found that 
iodine, santonine, turpentine, and oil of juniper passed through 
tlie kidneys, and appeared in the urine, of persons aflected 
AvitJi undoubted disease of the kidneys. Some exceptional 
cases were, however, encountered.* * * § 


XI.— SUGAR IN URINE. 

In 18G2 Schunckt announced that, when healthy urine was 
subjected to boiling with acids, it gradually deposited a resinous 
substance, and acquired the power of reducing the oxide of 
copper — in other words, that the presence of a substance having 
the properties of glucose became apparent in it. This import- 
tint observation probably explains the discrepant conclusions 
of those who have sought for sugar as a normal constituent 
of licaltliy urine. Briickef and Bence Jones were always 
able to obtain sugar from healthy urine in not inconsiderable 
(]uantitics. Bence Jones § obtained as much as 0-8 to 1*7 
grain per pint. If natural urine contain a substance, capable 
of yielding sugar by a simple decomposition, it is quite possible 
that the sugar found by these observers was, either partly or 
wholly, an educt of the analysis, and not a pre-existing consti- 
tuent of the urine. This much is certain, that healthy urines, 
and the vast majority of morbid urines, do not contain sugar 
in quantity capable of being detected by the most delicate 

* Si. Ihrtholoinew’s Hospital Reports, vol. iii. p. 215. 

+ riiilosophical Magazine, March, 1862, 

5 IwaiiofF has pointed out some fallacies in Briicke’s process. He considers 
that the greater part of the sugar obtained by Briicke did not pre-exist in the 
urine, but was derived from some other constituent (indican) by the reagents 
employed. Twanoff concludes that minute traces of sugar do exist frequently, 
but by no means constantly in healthy urine. (Meissner’s Bericht in Henle 
and Pfeufer’s Zcitsch. for 1861, p. 323.) In Bence Jones’s process sulphu- 
retted hydrogen was employed instead of oxalic acid ; but even with this 
modification, the urine would be rendered acid, and there would be great 
probability of sugar being produced from indican during tlie long process of 
evaporation of the large quantities (1000 c, c.) of urine used. 

§ Jour, of the Chemical Society, 1862, p. 22. 
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direct testing. At the same time it is not improbable that 
minute traces of sugar, as of nearly every other substance dis- 
. solved in tlic blood, may exist in the wine. These traces, 
however, granting them to exist, liave no clinical signitieauce 
whatsoever. 'When sugar is present in quantity sufficient to 
interest the medical practitioner, it is detectable witli certainty 
by direct testing ; and conversely when direct testing reveals 
the presence of sugar, it is invariably a grave pathological sign, 
and not a matter of mere physiological curiosity. In tlio fol- 
lowing observations I have solely in view sugar in these sensible 
proportions. 

for Siff/ar in Urine. {Qualifniiir Minfj .) — Frequent 
mistakes arc committed in regard to the ]>resencc or absence of 
sugar in urine, not only by j)hysicians and surgeons, but even 
by proiessed chemists. More than once, specimens have beeP 
brought to me with the statement that an analytic chemist had 
found a small quantity of sugar, but in which no sugar really 
existed — certain fallacious appearances, to wbicli I shall pre- 
sently refer, having been mistaken for genuine evidence. With- 
out proper precautions, sugar-testing, like all other testing, is 
open to fallacies ; but with im derate care and observance of a 
few fixed rules, the detection of sugar is a matter of the most 
l)erfect certainty and of exquisite delicacy. Before proceeding 
to describe the hcH means for this jmrposc, I will say a word 
about those tests which are in common use, but which are eithci* 
unreliable or insufficiently delicate — namely, the growth of 
torulre, Moore’s test, and the fermentation test. 

1. The growth of iorulm. — Dr. llassall has advanced the 
opinion that the yeast plant only grows in saccharine urine, 
and that consequently the appearance of this fungus is positive 
proof of the presence of sugar. But, as already stated, the 
yeast plant may be found growing to its full development in 
urines (practically) perfectly free from sugar. Moreover, it is 
not easy to discriminate the spomles and filaments of the yeast 
plant from those of the common mould (penicilium glaiicum), 
and as both plants are far more frequently met with in an 
immature condition than in the state of fructificatiou, the 
practical value of this mode of detecting sugar is reduced ta 
insignificance. 
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2. Boiling with liquor ]io1aHsat {Moore\^ Ust ), — When urine 
containing sugar is boiled with an equal bulk of liquor potassae, 
tlie mixture darkens, and eventually assumes a brandy-brown 
colour. From its easy application, this test; as a preliminary 
step, and for negative evidence, is of great convenience. It 
has, however, two faults— («) it is wanting in delicacy, and 
{h) it is liable to a notable fallacy. Moore’s test does not 
answer clearly until the proportion of sugar rises to about 
0*3 per cent., -or one grain and a halfi;o the ounce. By- 
and-by we shall come to a test ttvelvo times more delicate 
than this. 

Again, all high-coloured urines of high density become darker 
when boiled with liquor potassie, although free from sugar ; 
and albuminous urines, even when not high-coloured, darken 
sensibly under the same treatment. This occurs with perfectly 
' fresh liquor potassm ; but if the test have been kept in ordinary 
white-glass bottles,, it very speedily becomes impregnated with 
lead, which it attracts from the glass, and this offers an 
additional source of error. The liquor potassm kept in the 
Avards of the Royal Infirmaiy was found largely impregnated 
Avith lead, although it had not been in use more than about six 
weeks. Liquor potassas thus vitiated, when boiled with certain 
urines, turns them of a dark porter-brown colour. This is 
something quite different from the slight deepening of the 
tint which has just been alluded to, and it only occurs in 
allmmmous urines, and not even in all of these. In acute 
Bright’s disease, especially when there was blood in the urine, 
or when the albumen was abundant and associated with free 
discharge of renal epithelium, the change of colour was most 
intense ; and in one such case the existence of sugar had been 
inferred therefrom, and announced to the patient and his 
friends, by the medical attendant. Where the proportion of 
albumen Avas small, and renal desquamation slight, the lead- 
tainted liquor potassse did not produce so marked an effect. 
In such urines a slight darkening of colour only ensued, much 
to the same degree as occurred with fresh liquor potassse. It 
was never found that liquor potass® containing lead produced 
a dark brown coloration with non-albuminous urines, provided, 
of course, that they were sugar-free. The usual slight deepen- 
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ing of the tint took place, but not anything conspicuously 
greater than with fresh and pure liquor potassae. 

8. TJi^ fermentation test — ^When saccharine urine is mixed 
with yeast and kept in a warm place, it speedily ferments with 
the production of alcohol and evolution of carbonic acid ; and 
as no other substance is capable of undergoing this transforma- 
tion, the occurrence of fermentation with yeast is certain proof 
of the presence of sugar. 

Applied to ordinary diabetic urine, fermentation affords 
very clear indications. The most convenient and elegant way 
of applying it is the following : — A few crumbs of German 
yeast arc put into the bottom of a test-tube ; this is then filled 
up to the brim with the suspected urine, covered with an 
evaporating dish or saucer, and then inverted. The dish and 
inverted tube are now s^ aside in a warm place — say on the 
mantel-piece. The urine soon begins to ferment, gas collects 
in the top of the inverted tube and expels a portion of the 
urine ; and if sugar be abundant, the gas accumulates in such 
quantities that all the urine is driven out before it. There is 
a precaution, however, to be observed. Some specimens of 
yeast spontaneously evolve bubbles of gas : it is therefore de- 
sirable, where the indication is doubtful, to perform a parallel 
experiment with the same yeast mixed with simple water, so 
that the amount of gas spontaneously yielded by it may be ascer- 
tained. German yeast is exceedingly convenient for fermenta- 
tion experiments, and it has now come into such common use 
that a pennyworth may be purchased in almost any baker’s shop. 

There are two drawbacks to the clinical application of this 
test — {a) it takes some hours for its accomplishment, and {h) it 
does not suffice for the discovery of minute quantities. Urine 
is capable of absorbing somewhere about its own bulk of car- 
bonic acid, so that, unless the amount evolved be greater than 
this, there will be no accumulation of gas in the top of tlie tube, 
and consequently no visible sign of fermentation. According 
to my experience, urines containing 0*5 per cent., or two 
grains and a half to the ounce and under, yield no sign to the 
fermentation test. Fermentation is therefore a considerably 
less sensitive method of sugar-testing than Moore’s plan of 
boiling with liquor potassae. 
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TJiere is, however, another manner of applying fermentation 
to'^the.Setection of sugar, whicfc is much simpler and even 
more delicate than the loregoing — ^namely, by comparison of 
the specific gravity of the suspected urine lefore and after fer- 
mentation. This proceeding will be examined more in detail 
under the head of quantitative testing ; but I may here 
observe that considerably less sugar tlian one per cent, 
may be detected by the lowering of the density after fer- 
mentation. 

4. Beductim tests . — The action of grape sugar on a number 
of metallic salts is attended with a reduction of the oxides which 
tlicy contain to a lower degree of oxidation, or to the metallic 
state. Accordingly some of these salts are resorted to as 
valuable sugar tests, both qualitative and quantitative. The 
salts best adapted for this purpose are those of copper, bis- 
muth, silver, chromium, and tin ; but as the oxide of copper 
is the most universally known, and with proper precautions 
the most striking and sensitive, I shall confine my remarks 
solely to it. 

The ordinary mode of using the copper, or, as it is called, 
Tromtmfs testy is to add a drop or two of a solution of sulphate 
of copper to the suspected urine in a test-tube. Liquor potassse 
is then added in excess, and the mixture boiled. If the proper 
proportions have been obfeerved, a red deposit of suboxide of 
copper falls when sugar is present. Applied in this rough 
Avay the operation of the test is very unsatisfactory. If the 
copper be in excess, a quantity of the protoxide remains un- 
dissolved and causes confusion. The liquor potassae likewise 
obscures the result by producing an intense dark brown colour 
if sugar be abundant, and the boiling continued beyond a few 
seconds. In consequence of these and other objections, Trom- 
mer’s test is regarded with very little favour by many prac- 
titioners, who rely in preference on the easy and ready, though 
less delicate, method of boiling with liquor potassse. But all 
the uncertainty attending the employment of the copper test 
arises from a faulty application, and not from inherent imper- 
fection. When skilfully used, it possesses a delicacy and 
certainty that renders all other reagents superfluous. 

• The first necessity is to abandon the rough method above 
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sketched, and to prepare beforehand a test solution which shall 
combine the copper and the .alkali in due proportion. 'Xhis 
is accomplished by dissolving sulphate of copper in strong 
liquor sodse with the aid of tartfate of potash. The exact 
formula for this solution (Fehling’s standard copper solution) 
is given at p. 192. 

Having prepared the test-fluid, it is employed in the following 
manner : — Fill a test-tube to the depth of three-quarters of an 
inch or so with the copper solution; heat until it begins to 
boil, and then add a drop or kvo of the suspected urine. If it 
be ordinary diabetic urine, the mixture, after an interval of a 
few seconds, will turn suddenly of an intense opaque-yellow 
colour, and in a^short time an abundant yellow or red sediment 
falls to the bottom. If, however, the quantity of Sugar pre- 
sent be small, the suspected urine is added more freely, hut mi 
beyond a volume equal lo that of the lest eniploycd. In this 
latter case it is necessary to raise the mixture once more to 
the boiling point. It is then allowed to cool slowly. If no 
suboxide has been thrown dow’n when it has become cold, then 
the urine may with certainty be pronounced sugar- free. 

The points of importance in this proceeding are — (a) to boil 
the test first, and not the urine ; and (b) to use an excess of 
the test. 

The first point is of importance, because the test-solution is 
apt to deteriorate by keeping, unless preserved hermetically 
sealed from the air. When deteriorated by exposure to the 
atmosphere, a deposit of suboxidc takes place from it on simple 
boiling. Boiling the test, therefore, is a trial of its perfection. 
If it remain clear for a minute or two after ebullition, the 
solution is in order, and the testing may be proceeded with ; 
but if the solution becomes somewhat opaque, and a red deposif^ 
presently fall from it, this deposit must be first filtered from 
the clear fluid, which is thereby again rendered fit for use : or 
— which is indeed the better plan — a fresh supply of the test 
is prepared. The deterioration here spoken of ai’iscs from 
the conversion of a portion of the tartaric acid into racemic 
acid, which, equally With sugar, has a reducing power on 
the oxide of copper, and, when present, of course corrupts the 
analysis. 
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The necessity for using an excess of the test applies equally 
to an ordinary diabetic urine, as well as to one which contains 
only a small proportion of sugar, and has a composition 
approaching the natural standard; but as the reason for 
employing an excess is not the same in the two instances, and 
as there are important differences in the operation of the test 
in the two classes of urine, I shall call attention to them 
separately; 

{a) Method of ieding ordinary diabeik wrim. — Practically, 
the urine of a diabetic patient, where the disease is in full 
career, may be regarded as a solution of grape-sugar in simple 
water. The natural constituents arc in such small proportion, 
owing to tlie increased flow, that they do not sensibly interfere 
w’ith the operation of the test. 

If, after the test has been heated to ebullition, one drop 
of diabetic urine be added, the reaction occurs almost in- 
stantaneously, and the suboxide falls of a brick-red colour 
at once ; but if sevm'al drops of the same urine be added, 
the precipitate is a rich yellow. This difference in colour 
is merely a question of excess or deficiency of the test. 
W^hen the copper exceeds the sugar, and the solution still 
retains its blue colour, the suboxide falls red ; but if the sugar 
exceed the copper, and the blue colour have disappeared, the 
suboxide falls yellow. 

The common mode of proceeding — that is, boiling the urine 
first, and then adding the reagent — is very objectionable, inas- 
much as it may betray the operator into a too sparing use of 
the test, and thereby entail a failure of the reaction. If the 
sugar preponderate greatly over the copper, noprecipitaiiontvhaU 
. ever vnmes, because the excess of sugar dissolves the suboxide, 
and forms with it a transparent yellow solution. This state- 
ment maybe readily verified by boiling some diabetic urine in 
a test-tube, and then dropping in the test-solution. The first 
1‘cvr drops occasion a dense, muddy, yellow opacity in the top- 
most layer ; but when the tube is shaken the precipitate is 
redissolved. On adding more of the test, however, the 
opacity becomes permanent, and an abundant deposit pre- 
sently subsides. 

(h) Method of testing where the quantity of migar is small 
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and the natural comtituents appi'oximate their usual pHpor- 
lions . — The discovery of sugar in such a urine is much more 
difficult than in the former case. TJie ordinary ingredients of 
the urine — urea, uric acid, pigmentary and other extractives, 
the alkaline and earthy salts — seriously affect the delicacy of 
the test. If grape-sugar be dissolved in simple water, such is 
the sensitiveness of the reaction that one grain in ten pints 
yields a perceptible deposit ; but when dissolved, in urine, 
a considerably larger quantity may be present and the test 
fail to reveal its existence. Nevertheless, enough* of delicacy 
remains to satisfy all the requirements of clinical research. 
A still greater delicacy can be imparted to the test by the 
method suggested by Scegen (Brit. Med. Journ., 1872, i., 
'1G9). The urine is filtered repeatedly through animal charcoal 
until it is completely colourless — a little distilled water is then 
passed through the filter, and to this water the test is applied 
in the usual way. An exceedingly minute trace of sugar 
(O’Ol per cent.) can be detected by this procedure. 

Urine of the kind here considered — with a minute propor- 
tion of sugar, and the ordinary ingredients almost natural — is 
met with in the early stage of diabetes, before the disease has 
acquired its full development ; also in convalescence from the 
less severe forms ; and not unfrequently towards the fatal 
close of the complaint. Even in well-marked diabetes there 
are conditions under which the urine temporarily returns 
nearly to its natural state. These arc — abstinence from sac- 
charine and amylaceous food, and, d fortiori, abstinence from all 
food ; accordingly, the morning urine, after the prolonged fast 
of the night, may, in the less severe casefi, be found almost 
sugar-free. A like effect follows the advent of an intercurrent 
inflammation, as of the lungs or lining membrane of the 
bowels. 

In testing for sugar in urines of this description certain 
precautions are rigidly demanded, otherwise considerable quan 
tities of sugar may be wholly overlooked. The most important 
of these is to use a great excess of the test. When the copper 
solution is added drop by drop to healthy urine, at a boiling 
heat, the blue colour is immediately discharged, although not 
a particle of sugar be present, and the urine assumes a deep 
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amber tint. The degree to which urines exercise this decolo- 
rising property varies with their strength — that is, with their 
concentration. A dense urine (sugar-free) will discharge the 
colour from nearly its own bulk of Feliling’s standard solution ; 
but even the most dilute natural urines— -those that are almost 
colourless — have a very considerable power this way. What- 
ever be tlic nature of the transformation here involved, it 
is certain that when the colour of the test has been thus dis- 
charged, the copper it contains is no longer capable of being 
precij)itatcd by any sugar that may be present in the urine ; 
and the suboxide is not thrown down until such an amount of 
the solution has been added Chat the mixture retains a dis- 
tinctly green tint after being raised to the boiling point. To 
secure an excess of the test, the most certain method is to heat 
the solution first, as already recommended, and to add the 
suspected urine afterwards. Another advantage is secured by 
this proceeding. When the susx)eeted urine contains a con- 
siderable quantity of earthy phosphates, the precipitation ol" 
these by the alkali of the test is apt to cause embarrassment. 
The phosphates fall in light, dirty-white flocculi, which might 
be mistaken by the unwary for a deposit of suboxide. When 
the test and urine are mixed together before applying heat, or 
the test is added to the boiling urine, the earthy phosphates 
fall in such fine flakes that the transparency of the mixture is 
impaired ; but if the urine be added to the boiling test, the . 
mixture retains its translucency Irom the phosphates being 
thrown down in denser masses ; and by holding the tube 
between the eye and the light, the Hakes are seen floating in a 
clear, bluish-green medium. 

In the class of saccharine urines now under consideration, 
the suboxidc is always precipitated yellow, never red. The 
operation of the test is exceedingly distinctive, and takes -place 
as follows : — The copper solution having been heated to ebul- 
lition, and something less than an equal bulk of the suspected 
urine having been added, the mixture is again raised to the 
, boiling point. It then clianges to an intense opaque yellowish 
green, and slowly a bright yellow deposit subsides. If the 
urine contains less than half a grain per cent, of sugar, the 
precipitation does not take place immediately, but occurs as 
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the liquid cools— five, ten, or twenty minutes, and the 
manner of the change is peculiar. First, the mixture loses its 
transparency, and passes from a clear olive-green to a light- 
greenish opacity, looking just as if some dro])S of milk had 
fallen into the tube. This green milky appearance is quite 
chartioteristic of sugai\ By this proceeding onC||;enth of a 
grain per fluid ounce, or less than one-fortieth- of a grain per 
cent., can with certainty be detected, and any quantity below 
this has no pathological signification, and is matter of only 
physiological interest. 

Some of the natural urinary ingredients, and especially uric 
acid, have been stated to possess the power of reducing the 
oxide of copper to a state of suboxidc, and of becoming thereby 
the source of a notable fallacy in using this test for the detec- 
tion of sugar. No fear, however, need be entertained on this 
score ; I have over and over again treated urines containing 
an excess of uric acid, and even urines thick with the amor- 
phous urate deposit, with the test solution at a boiling heat, 
but have never obtained the least resemblance to the sugar 
reaction. It is, however, to be borne in mind, that if urine be 
boiled with the test for a cmuideralle lime — say twenty 
minutes or half an hour. — a reddish deposit falls, and the 
mixture assumes a muddy, dirty fawn appearance, although 
no sugar be present. This reddish deposit appears to con- 
sist of the earthy phosphates tinged red by some of the suboxidc, 
reduced, perhaps, through the instrumentality of uric acid. 
But this reddish deposit is only produced after prolonged hoil 
ing, and prolonged boiling is of all things the most to be 
avoided, because the most utterly useless, in performing the 
test. If simply raising the fluid to the boiling point, and then 
allowing it to cool in a warm place, as in a jug of hot water or 
on the hob, fail to yield an indication of sugar, no amount of 
boiling Avill develop a trustworthy reaction. 

To recapitulate : the best method of detecting sugar in urine 
is as follows ; — Poiir some of the prepared test-liquor into a 
narrow test-tube to the depth of three-quarters of an inch ; Ijeat 
until it begins to boil ; then add two or three drops of the 
suspected urine. If the sugar be abundant, a thick yellowish 
opacity and deposit of yellow suboxidc are produced (and this 
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changes to a brick-red at once if the blue colour of the test 
remain dominant). If ilo such reaction ensue, go on adding 
the urine until a bulk nearly equal to the test employe^ has 
been poured in; heat again to ebullition : and, no change 
occurring, set aside without further boiling. If no milkiness 
is produced as the mixture cools, the urine may be confidently 
pronouncea free from sugar, for no quantity above a fortieth 
of a grain per cent, can escape such a search, and any quan- 
tity below that is devoid of clinical significance. 

Estimation of ilia qiiantity of sugar in urine; '^{Quantitative test- 
ing ,) — In early times medical men judged of the quantity of 
sugar in diabetic urine by the amount of syrup yielded on eva- 
poration. This was a very rude as well as troublesome pro- 
ceeding. A much readier and not less precise method was to 
calculate the sugar from the specific gravity. Dr. Henry^drew 
up a table, which Prout afterwards extended and improved, 
showing at a glance how much solid matter per pint was con- 
tained in urines at different densities. When the urine 
voided amounts to several quarts a day, and the natural uri- 
nary ingredients have sunk to a very low proportion,* the 
secretion resembles a solution of grape-sugar in pure water. 
In this condition the density is a moderately accurate 
measure of the quantity of sugar ; but it is still far from 
absolute correctness, as may be judged from the following 
table, drawn up from a number of my analyses : — 


TAiiiiR showing the uncertniii relation of the specific gravity to the propor- 
tion of sugar where the daily Jlow of urine ranged between nine and 
thirken piiUs, • “*> 


Specific gravity. 

1015 



Sugar per impei 
875 ffraii 

1043 



972 „ 

1042 



683 „ 

1041 



920 „ 

1041 

.. 

... 

931 „ 

1040 

... 

... 

911 „ 

1030 



683 „ 

1035 



875 „ 

1034 



645 „ 

1033 

... 

... 

635 „ 


But vrlien the flow of urine is no more than two or three 
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pints a day, the natural ingredients ^come to hold something 
like their normal proportions, and contribute very sensibly to 
raise tl;e density. Accordingly with the diminished flow there 
is a very greatly lessened proportion between the specific 
gravity and the per-centage of sugar. The annexed tabic 
shows this relation in the urines of the same patients when 
the daily excretion had been reduced by dietetic means to 
le^een kvo and three 2>ints. 

Tablk showing the lesscTied and still nwre uncertain relation of the specif r 
gravity to the quo^ity of sugar where the daily flow ranged htiween 
two and three 2 yints. 

Si>eci11c gniTity. Su*^:ir j xm- i ii i j u'rial i )iut. 


1044 




625 grains. 

1042 




.553 

»» 

1041 



... 

591 

»» 

1041 

... 



498 


1039 


• ... 


508 

>» 

1039 




608 

»> 

1039 

••• 



600 

»» 

1039 




446 


1036 




377 

»» 

1035 




471 

>> 

1034 




486 

»» 

1034 




312 



On comparing these two tables, it is seen that the density 
holds a much less constant relation to the proportion of sugar 
when the daily flow is scanty than when it is abundant. It is 
also seen that in the former case a given degi*ee of density 
indicates ti much lower proportion of sugar than in the latter. 
The mean density in the first table is 10eS9-3, and in the 
second^ nearly the same — 1038’6 ; but the proportion ol' 
sugar is much greater in the first, where it averages 813 
grains per pint, than in the second, where it is only 511 
grains. 

Of the more accurate methods there are two peculiarly 
eligible for "practical use — the one on account of its speedy 
performance, and the other on account of its easy appli- 
cation. 

Vchmetrical method . — This has been brought to a high 
state of perfection byTehling. It depends in principle on tlie 
fact that there is a fixed relation between the amount of a 



192 


SUGAR 


copper salt reduced to a state of suboxide aud the sugar 
present. Feliling foun^ that one equivalent of grape-sugar, 
or 180 parts, decomposed exactly ten equivalents, or 1246-8 
parts, of sulphate of copper. Accordingly he prepared a solu- 
tion of copper of standard strength, and applied it to fluids 
containing gi-ape-sugar ; and the quantity of these required 
to decomi)ose a fixed volume of the standard solution furnished 
an exact measure of the sugar they contained. 

Folding’s standard solution Is prepared according to the 
following prescription — 

of copper, 90 J grains ; 

Neutral tartrate of potash, 364 grains ; 

i^olution of caustic soda, sp. grav. 1*12, fluid ounces. 

Add water to make up exactly snsc fluid ounces. 

200 grains of this solution are exactly decomposed by one 
grain of sughr. The apparatus required for the performance 
of the analysis are described and figured at pp. 5 and 6. 

Mod(* of 'poxformhv] iM anah/sis , — Measure off 200 grains of 
the standard solution in the 200-grain tube, pour this into the 
flask, and add about twice its volume of water ; then place 
over a spirit-lamp to boil. While the copper solution is being 
heated, tiic urine to be analysed should be diluted with water 
to a known degree. In the case of ordinary diabetic urines, 
tlie best dilution is one in ten. This is obtained by carefully 
filling th^ G-oz, measure with water to the depth of ounces, 
and then adding urine so as to [make up exactly 5 ounces. 
The mixture will then contain exactly one-tenth of 4 irine. 
(When the quantity of sugar in the urine is very small, a 
dilution of one in five, or even the undiluted urine, may be 
employed.) 

The next step is to fill th5 burette (which is graduated to 
grains) with the diluted urine to 0. Then proceed to add it, 
in successive small portions; to the boiling copper solution, 

* More exactly, in grammes and cubic centimJjtrcs, the proportions stand as 
follows 

40 grammes — crystals of sulphate of copper ; 

160 grammes— neutral tartrate of i)otash ; 

750 grammes— caustic soda, sp. grav. 1*12. 

Add water up to 1154 '5 cubic centimetres. 

Each 10 cubic centimetres correspond to 0*05 gramme of grape sugar. 
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until the blue colour has entirely disappeared. After each 
fresh addition from the burette ijie mixture should be raised 
to the boiling point, and then allowed to stand a few seconds, 
so that the precipitated copper may subside, and the observer 
may see, by holding the flask between the eye and the light, 
whether the mixture still retains any blue colour. As soon as 
the blue colour has disappeared the analysis is complete, and 
the quantity of diluted urine employed may be read off. The 
per-centage of sugar in the mrin% can now be readily calcu- 
lated. Suppose 125 grains had been added from the burette : 
this represents one-tenth, or 12*5 grains, of undiluted urine, 
and contains exactly one grain of sugar: by dividing 12*5 
into 100, the per-centage of sugar is obtained: or 
the urine contains 8 per cent, of sugar. 

2. Differmtml dcmiiij melliod . — The second of the tw> 
methods of estimating sugar, which I have undertaken to 
explain, combines, as I believe, more perfectly than any other, 
the twin advantages of ease and accuracy. It is founded on 
the diminution of density suffered by saccharine urine when 
fermented with yeast. The specific gravity of an ordinary 
diabetic urine ranges from 1035 to 1050, When it has under- 
gone fermentation, and all the sugar is converted into alcohol 
and carbonic acid, the specific gravity is found to have sunk 
to 1009, to 1002, olreveii below 1000. This falling off in the 
density arises from two distinct yet necessarily associated 
causes — namely, first, the destruction of the sugar, which was 
the cause of the high density of the original urine ; and, 
second, the presence of the generated alcohol in the fermented 
product. Now, the loss of density from these causes must 
evidently stand proportional to the quantity of sugar originally 
present in the urine, and must consequently furnish a measure 
of its quantity. 

The experimental data on which this method is founded are 
fully detailed in a paper published by the author in the 

Memoirs of the Manchester Literary and Philosophical 
Society ” for 1860 ; also in a paper in the “ Edinburgh Monthly 
Journal’’ for October, 1861. The mode of experimenting was 
— first to ascertain by the volumetrical analysis, which I Jiave 
just described, how much sugar was contained in a certain 

o 
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diabetic urine. The urine was then fermented by means of 
German yeast — its specific gravity having been previously 
ascertained. In twenty*four hours, after the fermentation had 
ceased, and the scum had subsided, the density was taken again, 
and by subtracting tliis from the density before fermentation, 
the density lost ” was ascertained. And it was found that for 
every grain of sugar contained in an ounce of urine, one degree 
of specific gravity had been lost. Experiments were multiplied 
on diabetic urine ; corresporf(Jing experiments were made with 
solutions of sugar of known strength in healthy non-saccharine 
urine and in pure water, and the issue of all was to establish 
the conclusion that tJw number of degrees of density losV* 
indicated as many grains of sugar per fluid oume. 

In the practical application of the method, the ordinary 
urinometer may be used tor taking the densities ; but it is 
well to choose one with a long scale, as some of those in use 
have very short ones, audit becomes impossible to read the 
density accurately. Still further precision may be attained by 
dividing the usual scale into two parts on separate instruments. 
I have had constructed for my own use two perfectly corre- 
sponding urinometers, on one of which the scale ranges from 
995 to 1025, and on tlie other from 1025 to 1055, each instru- 
ment covering 30 degrees of density. The scales are thus 
rendered so long, and the intervals between the lines so great, 
that in a clear urine the specific gravity can be easily read to 
a quarter of a degree ; and even in the fermented urine, which 
does not regain its original transparency, but continues, at least 
for many days, more or less cloudy, it can be read with cer- 
tainty to half a degree. 

Another important point is to obviate errors from variations 
of temperature. If the density before and after fermentation 
be taken at widely difierent temperatures, an error of serious 
amount may creep into the analysis. The best mode of 
avoiding this is to put up a few ounces of the unfermented 
urine in a ** companion phial,” and to place this side by side 
with that set apart for fermentation, so that, at whatever tem- 
perature the fermented product may be when its density is 
observed, its unchanged alter ego stands near it for comparison 
at exactly the same temperature. 
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The most convenient way of proceeding ig the following ; — 
About four ounces of the saccharine urine are put into a 12- 
ounce bottle, and a lump of German yeast about the size of a 
cobnut or small walnut is added to it. A great excess of 
yeast is used to hasten fermentation, but a little more or a 
little less does not sensibly aflRect the result. The bottle is then 
covered with a nicked cork (which permits the escape of the 
carbonic acid), and set aside on the mantel-piece or other warm 
place to ferment. Beside it is placed a tightly-corked 4-ouncc 
l)liial filled with the same urine without any yeast. In about 
t^x'nty-four hours the fermentation will have ceased, and the 
scum cleared oft* or subsided. The fermented urine is then 
decanted into a urine-glass, and its specific gravity taken ; 
at the same time, the density of the unfermented urine in the 
companion phial is observed, and the ‘density lost” ascertained. 
Fermentation is generally complete in about eighteen hours, if 
the locality bo sufficiently warm ; and it is desirable to remove 
the two phials into a cool place two or three hours before the 
densities are taken, in order that they may attain the tempera- 
ture of the surrounding atmosphere. 

The two following examples may serve as illustrations of the 
method : 



I. 

II. 

Density before fermentation . . . 

1053 

1038 

Density after fermentation 

1004 

1013 

Degrees of density lost . . . . 

49 

25 

Grains of sugar per fluid ounce . 

49 

25 


If it be desired to bring out the result as so much per cent., 
this is accomplished by multiplying the number indicating the 
density lost ” by the coefficient 0’23. Thus in the first of the 
above examples 49 x 0*23 == 11*27, and in the second 25 x 0'23 - 
5*69, which are the amounts of sugar respectively per 100 parts. 

The time actually consumed in determining the quantity of 
sugar in urine by this method does not exceed four or five 
minutes, but the result must be waited for until the succeeding 
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day ; this is its cWef disadvantage. Its application is so easy, 
that a medical friend in attendance on a diabetic patient was 
able to teach the patient’s wife to make the analysis ; every 
morning when he came, she could give exact information as to 
the quantity of. sugar excreted on the previous day. 

Dr, Hensley * has investigated the limits of error which the 
use of this method involves. He finds that the rule arrived 
at experimentally — namely, that one degree of density lost in 
fermentation corresponds to one grain of sugar per ounce of 
urine — agrees very closely with the theoretio>al result obtained 
by calculation. Dr. Hensley concludes that if the above rule 
be applied to the fluid ounce measure of the British Pharma- 
copoeia, and sugar be taken as dry crystallisable glucose 
(Cg Hy O7), the result obtained is slightly too large, but the 
excess above the true number is less than its sixty-fourth part, 
that is to say, less than 1*G per cent. 

Optical meduirimeiry . — The property of glucose of rotating 
the plane of polarisation to the right has been taken advantage 
of to estimate the quantity of sugar in diabetic urine. The 
best instruments for the purpose are those of Mitscherlich and 
»Soleil. This method is not so universally applicable as the 
two preceding ; and the price of the instruments, together 
with the delicacy required in their manipulation, puts them 
almost out of reach of ordinary practitioners. 

Clinical significance of sugar in the urim.—TihQ presence of 
a large quantity of sugar in the urine is the characteristic 
feature of diabetes mellitus : but small quantities may be 
present in a variety of other circumstances — as after eating 
excessively of amylaceous or saccharine articles of food, from 
injury or disease of certain parts of the nervous system, from 
impediments to respiration, etc. This subject, however, can 
be more conveniently treated in a future page (see Physio- 
TiOGiOAL Considerations relating to Diabetes). 

* Note on Dr, Roberts* method of estimating diabetic sugar, by Philip J. 
Hensley, in vol. iii. of the St. Bartholomew’s Hospital Reports. 
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Strauss — Binfache Zuckerlose Harnruhr. Tubingen Thesis, 1870. 
Dickinson— On Diabetes. Lond. 1875. 

Kulz — Diab. Mell. u. Insip. Marburg. 1875. 


C ASES characterised by increased thirst and excessive dis- 
charge of a watery urine of low specific gravity, free from 
sugar and albumen, are grouped together under the general 
designation of diabetes insipidus. 

The want of uniformity in the course and symptoms of the.se 
cases, and in the anatomical changes found after death, indicate 
that several wholly distinct pathological states are included 
under this heading. ^ 

Attempts have been made to classify the cases according to 
the characters of the urine. Those in which it was supposed 
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that the. urine mertly contained an excessive amount of water, 
without any alteration of the total quantity of solids excreted, 
or of the mutual proportion of the several solid ingredients to 
each other, have been named Polydipsia (or excessive thirst) ; 
those in which it was supposed that the solid matters, and 
especially urea, were excreted in excessive quantity, have been 
named Pohiuria ; and those in which it was supposed that the 
urea and other solids were in diminisiied quantity have been 
named Amzoiurm (Willis). 

This classification is, however, valueless in practice : both 
from the difficulty of assigning a precise standard of composi- 
tion to the urine under the various conditions of existence, and 
the tedious and difficult investigations, extending over several 
days, which arc required to ascertain the mean composition of 
the urine in any particular case. 

I have collected from various sources, most of* which are 
indicated at the head of this chapter, sixty-nine cases of 
insipid diabetes ; to these I have added five cases observed by 
myself ; and three more, of which the particulars were sup- 
plied by my friends Drs. Bates and Bowman. From an analysis 
of these seventy-seven cases the following account has been 
drawn up. 

Eiiology . — The liability to diabetes insipidus is very consi- 
derably greater in males than females ; of the seventy-seven 
cases, fifty-five were males, and twenty-two females ; the age 
of the patients at the time of invasion ranged from the 
extremes of infancy to old age ; but the greater number 
occurred between the ages of five years and thirty years. In 
the following table an analysis is given of the ages of seventy 
cases at the time of invasion. 


Infancy . 

From 5 to 10 years 
10—20 „ . 


7 cases. 


15 

13 


From 20 to 30 years 
,, 30 50 ,, • 

.. 50 — 70 ,. 


. 16 cases. 



In two, if not three, cases the disease appeared, to have 
existed actually from birth. 

In a very larjje proportion, no excitnig cause whatsoever could 
be assigned for the disorder. In the remainder, various cir- 
cumstances were alleged with greater or less probability to 
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have been the exciting causes. These pi^psent considerable 
similarity to the alleged causes of saccharine diabetes, and 
stand in the following order of frequency : — 


Cerebral disease (tubercle, &c.) . 9 

Blows oil the head, and falls . 6 

Intemperance . . . . 5 

ExjiosuiH! to cold, and drinking ) ^ 
cold fluids wdiile heated . j 


Previous febrilo or inflamma- 
tory disease 
Hereditary influence . 

Muscular (*flbrt 
Exposiu'e to hot sun . 

Mental emotion 


2 

1 

1 


In several cases serious organic changes were found in the 
kidneys. These will be more particularly described in con- 
nection with the morbid anatomy of the disease. 

Two cases recorded by Dr. W. Watts (Lancet, 1848) are 
referred by liirn to syphilitic disease and abuse of mercury. 

Hysteria, grief, neuralgia, or the influence of a nervous 
constitution, arc also mentioned as determining causes. 

In some of the traumatic eases the symptoms set in with 
maximum intensity on the very day of the accident ; in others 
there was at first loss of consciousness ; and the thirst and 
diuresis came on with the restoration of the faculties, or a few 
days after. In one case severe nervous symptoms continued 
for six months after a fall, and the diuresis first broke out at 
the end of this period. In four of the traumatic cases the 
symptoms persisted for between nine days and a month, and 
then finally disappeared as the cerebral symptoms subsided ; in 
two others the disorder became permanent, and had already 
existed at the date of the record, six years in one and seven 
years in the other.* 

In the cases associated with cerebral disease, tumour of the 
brain was found in two — and degeneration of the cell-elements 
in three others. These cases will be noticed more particularly 
when the morbid anatomy of tiic disease comes to be treated of. 
In a case observed by myself (a shopkeeper thirty-five years of 

Dr. Matthews Duncan has sent mo the notes of a case (read before the 
£din. Obst. Soc., June 10, 1874) of D. Insipidus in a woman who miscarried 
at the seventh month. Fourteen years before she had a blow of great severity 
on the back of the head. Shortly after this she observed that she drank a 
great deal of water, and had a great flow of urine. This hte continued ever 
since, though she has enjoyed fair health and is the mother of four healthy 
children. The quantity of urine ranged from 20 to 80 pints. 
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age), the disease had come on twenty months previously with 
sudden, complete, and permanent loss of sight, first in the left 
eye, and six months later in the right. During these twenty 
months the patient had been in the habit of voiding two or 
three gallons of urine daily. He was also subject to curious 
nervous attacks, which recurred at irregular intervals, and 
lasted from half an hour to periods of several days. They con- 
sisted in a perversion of intellect, incoherence, irrepressible 
impulse to go away from the house, trembling of the limbs and 
twitching of the muscles. Sometimes the patient would fall 
into an epileptiform fit, with loss of consciousness, screaming 
and convulsions, but without foaming at the mouth, or biting 
the tongue. When seen by me he was totally blind, but the 
intellect was perfect, and tjie general health — except during the 
paroxysms — was good. He could walk twelve miles with 
ease ; and in the last eight months he had gained weight to 
the extent of 40 lb. The history and general character of the 
symptoms appeared to point to the existence of vesicular 
parasites within the cranium. The three remaining cases were 
children supposed to suffer from cerebral tubercle. They all 
died in convulsions. 

Of the five cases attributed to intemperance, the symptoms 
came on in one of them on the day after a severe bout of 
drinking, in which the patient had been insensible for two days. 
Ifot one of this group is reported as cured ; and one died in 
two months. 

Two cases followed exposure to cold ; and two followed 
copious drinking cold fluids while the skin was hot and per- 
spiring. One of the latter, related by Vigla, began with un- 
quenchable thirst and diuresis on the same day, and terminated 
fatally a few months after. 

Four cases followed variola, ague, fever, and inflammation 
of the bowels ; all ran a veiy chronic course, and lasted from 
four to twenty- four years, with good preservation of health ; 
the symptoms commenced immediately after recovery from the 
initial complaint. 

* In two cases, the symptoms commenced immediately after 
violent muscular effort. One was a boy of twelve, who strained 
himself in pushing a cart-wheel simk in the mud. After a few 
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months, the symptoms were subdued by nitrate of potash ; but 
some months later a relapse occurred, and the patient died 
suddenly, from taking, as is alleged, too large a dose of the 
nitrate (P. Frank — cited by Eomberg). The second is a re- 
markable case, related by Jarrold, in Duncan's Annals for 1801. 
A girl of 19, when going down a flight of steps, slipped : with 
very great exertion she saved herself from falling. Imme- 
diately after menorrhagia began, and on the evening of the 
same day she experienced inordinate thirst and profuse diuresis. 
She entered the Edinburgh Infirmary, under Professor Gregory, 
and was speedily cured of the haemorrhage by the compound 
powder of alum. The urine amounted to the enormous 
quantity of 50 lb. in the twenty-four hours, sometimes even 
to 60 lb., and one day to 72 lb. ! Under the influence of lime- 
water and powdered galls, the urine was gradually reduced 
to between 5 lb. and 10 lb. a day. She left the hospital other- 
wise in good health. 

Three eases were attributed to hereditary influence. One of 
these was a man in good health, who had sufiered for the long 
period of fifty-nine years from polyuria. The disorder began 
in infancy. His fatJier, two brothers, and a sister had suffered 
similarly. Another was a healthy .soldier of twenty-four, who 
had been polyuric for four years. His mother, brothers, and 
two sisters suffered in the same way. The third was a young 
lady of nineteen, mentioned by Trousseau (Clinique Medicale, 
t. ii. 611), whose grandfather was affected with saccharine dia- 
betes, and uncle with Bright’s disease. She was well-grown 
and tolerably healthy, and had borne her complaint for six 
years. All these cases proved incurable. 

Course and Symptoms, — The invasion of the complaint is 
often quite sudden. Dr. Bennett relates the case of a woman, 
thirty-four years of age, who went to her work one morning at 
six. o’clock in her usual health ; at eight o’clock, two hours 
after, she was suddenly seized with intense thirst and diuresis, 
which became persistent from that time. 

In several instances it is recorded that an intercurrent febrile 
or inflammatory disorder temporarily suspended the symptoms. 
In one case, an attack of acute articular rheumatism (treated 
with nitrate of potash) suspended the disease permanently. 
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after it had existed in intensity for eighteen years. In another 
instance (a girl of nineteen, golyuric from infancy), an attack 
of pleurisy was treated by aTJIiSer, which suppurated for 
thirty-five days ; at the end of tliis time, both the pleurisy and 
the polyuria disappeared permanently. In a third ease (re- 
corded by Kiilz) an attack of varioloid suspended the symptoms 
temporarily during the course of the fever. 

The quantity of urine voided by persons afllictcd with 
insipid diabetes, is usually considerably greater than in 
saccharine diabetes : 15, 30, and even 40 pints are frequently 
mentioned as the daily amount of urine. Its specific gravity 
varies from a little above that of pure water to 1003 and 1007. 
It is limpid and colourless, and contains but a feeble proportion 
of solid matters. The proportion to each other of the several 
normal ingredients of the urine has not been found sensibly 
altered in I). Insipidus, but the total quantity of urea excreted 
in twenty-four hours is usually greatly increased. The only 
abnormal substance that has hitherto been detected is inositc. 
Inositc in small quantities has been found several times; and 
it has been suggested that the presence of this substance in the 
urine was characteristic of the disease. This is, however, not 
the case. Inosite has been found rei)eatedly in D. Mellitus 
and in Albuminuria. Probably, as Strauss conceives, the a])- 
pearance of inosite is merely a coincidence of the excessive 
transudation of watery fluid through the tissues of the body ; 
for he found inositc in the urine of three healthy persons who, 
for the purpose of experiment, had drunk in the course of a 
day a large quantity (10 litres) of water.* 

The thirst is generally intense ; often inextinguishable ; in 
several cases the patients are stated to have drunk their own 
urine. When the quantity of drink and the quantity of urine 
were compared, sometimes the one and sometimes the other 
showed in excess. Careful determinations on this point by 
Palck, Neuschler, and others, indicate that if fluids be allowed 
ad lihifum the urine voided is in about the same quantity as 
the drink ; but if the imbibition of fluids be compulsorily di- 

* See Gallois*s Thesis, De rinosuric, Paris, 1864; and Strauss’s Thesis, 
p. 25. 
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minislied, the urine is not diminished in the same proportion, 
and dehydration of the tissues results. . 

The skiu is generally dry and harsh ; sometimes it preserves 
its natural moisture, and in rare examples sweating has been 
observed. It is noteworthy that boils and carbuncles are rarely 
mentioned. 

Kiilz records a case in which spontaneous persistent ptyalism 
(not caused by mercury) co-existed with 1). Insipidus in a girl 
of eighteen. She was under observation for about four months ; 
and voided daily from 12 to 18 ounces of saliva and 200 to 260 
ounces of urine. Kiilz calls attention to the fact that ptyalism 
is produced in dogs and rabbits (according to the experiments 
of Eckhard, Nollner, and himself) by puncture of the floor of 
the fourth ventricle, showing that the controlling nerve-centre 
of the salivary glands lies closely adjacent to that of the kidneys, 
and supplying the physiological key to the co-existence of D. 
Insipidus and ptyalism. 

' The state of the general health yaries a good deal. In the 
greater number of the recorded cases fair health was preserved 
— in several patients the health was perfect, and some of them 
became fathers and mothers of families, and went about their 
usual avocations without other detriment than the inconvenience 
of a constant thirst and incessant calls to void urine. A remark- 
able example of this kind was communicated by Mr. Maxwell 
to Dr. Simmons (Med. Facts and Obs. vol. ii. 96). A hale farm 
labourer, aged fifty-one, who habitually performed the severest 
tasks, thrashing, mow’ing, etc., like his fellow-w’orkmeu, had 
been polyuric for twenty-four years. The disorder came on 
after a fit of ague. The patient drank daily, summer and 
winter, from 32 to 36 pints of water, and voided urine in pro- 
portion. Yet he slept well (except that he frequently awoke to 
drink) : he had no pain or ache of any sort ; he had an excellent 
appetite, a moist skin, and perspired freely when he was at 
work. Dr. Simmons also cites the case of a woman residing 
in Paris, who had been polyuric from infancy. In due time 
she married a cobbler, and became the mother of eleven 
children, of whom, however, only two were living when the 
case was recorded. Dr. Willis quotes the histoiy of an artizan, 
aged fifty-five, who entered the H6tel Dieu, of Paris, for some 
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trifling bruise of the knee, from which he speedily recovered. 
From the age of five years he had suffered from a constant 
thirst, accompanied with a commensurate diuresis. Prom his 
sixteenth year he had drunk on an average two buckets full of 
water daily. This man continued in good health ; he was the 
fath(?r of several children, and experienced no inconvenience 
from liis infirmity beyond what was inseparable from the fre- 
quent calls to pass water, and the constant necessity for drink. 
In a boy of ten, recently under my care, in the Manchester 
Infirmary, who had been voiding about fifteen pints of urine 
daily for several months, the general health and nutrition 
were perfect. Excepting a dry tongue and skin, there was 
no abnormal condition apart from the excessive thirst and 
polyuria. The boy was active and intelligent, and he ate 
and slept well, and looked rosy and plump. 

This high state of health is however exceptional: more 
commonly the patients are very decided valetudinarians ; and 
the symptoms from which they suffer bear a resemblance to 
those of diabetes mellitus, though rarely exhibited in equal 
s(;verity. These are epigastric and lumbar pains ; dry, harsh, 
hot skin ; painful diyness and heat of the mouth and fauces ; 
emaciation. Sometimes the appetite is voracious, more com- 
monly moderate or indifferent. The temper is querulous ; the 
mental faculties enfeebled ; the bodily strength diminished ; 
the sexual functions often abolished. The face is subject to 
erythematous congestion. Enforced abstinence from fluids 
aggravates most of these symptoms : the body then becomes 
unbearably hot, the skin suffused, a sense of intolerable 
sinking, or even of intense pain, is felt in the pit of tho 
stomach, and the intellect becomes confused. 

The loss of rest, the tormenting thirst, the mental woiTy, at 
^ length produce, in most instances, an exhaustion of the bodily 
vigour ; oedema of the feet often appears towards the last. The 
disease is, however, seldom fatal directly by its own virulence. 
More frequently the patient succumbs to some concomitant 
disorder — phthisis, pleuro-pneumonia, or organic disease of the 
brain. 

In some cases there was dislike to vegetable aliments, in 
others to animal food. The cobbler’s wife, before alluded to 



IlOEBJD AEATOMY. 


205 


was very sensitive to alcohob’c drinks ; a single glass of wine 
caused uneasy sensations in all her limbs, and a sense of faint- 
ness. In other instances the patients drank freely of wine or 
beer, as their condition allowed. In a man, observed by 
Trousseau, there was a remarkable tolerance of alcoholic sti- 
mulants. This man on one occasion drank a litre (a pint and 
three-quarters) of brandy in two hours ; and while in hospital 
he imbibed daily a similar quantity without the smallest incon- 
venience. The patient related, that since his illness began he 
had acquired this singular immunity from the causes of drunk- 
enness. More than once he had laid wagers to drink twenty 
bottles of wine at a single sitting, and had won his wagers 
without the least disturbance of the nervous system. 

Irritability of the bladder, with excessively frequent mictu- 
rition, was noted in several instances. 

The durafmi of the complaint is exceedingly uncertain. 
The traumatic cases generally only lasted a few weeks or 
months : on the other hand, one of the congenital cases had 
endured fifty-nine yeai’s, another fifty years, at the date of the 
record. 

Out of the seventy-seven cases collected, sixteen are reported 
as complete recoveries ; fourteen ended fatally ; and the re- 
maining forty-seven were still in progress when reported ; 
though, in some of them, considerable amelioration had taken 
place. In the sixteen recoveries the duration of the disease was 
mostly comparatively short, — in nine, it was under a year ; 
in one, four years ; in two, eighteen and nineteen years ; and 
in the remainder, some ” years. In the fourteen fatal cases, 
the duration was still shorter. In nine of them it was under a 
year ; one died in the short space of seven weeks ; two more in 
two months. The other five survived for periods varying Irom 
eighteen months to twenty years. 

Of the forty-seven cases still in progress when reported, the 
duration of the disease is mentioned in thirty-five instances : — 
Five had continued for a year or under ; five, for between 
one and two years ; twelve, for between two and six years ; 
six, for between six and twelve years ; four, for between twelve 
and twenty-four years ; and four, for between twenty-four 
and fifty-nine years. 
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Morlul amlomy . — The condition of the organs after death 
from diabetes insipidus, has only been ascertained in a^few cases. 
I have found recorded nine post-mortem examinations ; and to 
these I add one performed by myself. In three of these cases 
the lesions found presented a tolerably close similarity, and 
consisted of an atrophied and degenerated condition of the 
renal substance ; in a fourth, the glandular tissue of the organs 
was entirely wanting ; in a fifth, multiple abscesses were found 
in the kidneys : in my own case, and in one other, the kidneys 
were simply hyperaemic and somewhat enlarged, and a tumour 
was found in the brain.* In two cases, fatty degeneration of 
the nervous tissue of the walls of the fourth ventricle was 
found. 

As these cases are so few in number, I shall describe them 
more fully. 

Case 1. (Dr. Kude— Beale’s Archives, 1861, p. 8.) — A man, aged sixty- 
five, ha<l suilered from jaundice and neui*algia ; he? succumlied in eighteen 
months to the continual diuresis, and the urgent and incessant calls to 
void urine. The (luantity of urine varied from three to six ])ints ; sj)ecifi(j 
gravity never exceeded 1008 ; it was five from siigai*, albumen, or other 
morbid ingrinliciit. The autopsy rtweahnl the following : ‘ ‘ the infnndihula 
and jielvis of both hidneys wifiv greatly dilatfid, and the state of sacculated 
kidney was evidently in jirocess of establishment. Left kiilney of natural 
size. Bight, one-hulf larger, and of darker colour. Both showed depressions, 
along the surface, marking the interlobular ]-)ortions. Previous to section, 
the cones could be distinctly felt as much denser than the interpyramidal 
portions, giving indeed tlie s(*usation of so many little tumours or nodules. 
On section, hotli were seen to be pale and ila(?citl, and evidently under- 
going a gradual jirocess of absorption.” 'J’he bladdiT was somewliat large 
and tliickened ; the ureters dilahal. The thoracic and the other abdominal 
organs wen* not diseased. 

Case 2. (l)v. Eadtj — Beale’s Archives, 1862, p. 128.)— A man, aged 
sixty-twA, had experiemvid excessive tliirst and diuresis for twenty years. 
Heal til fair, until two years before death, when it began to fail, and for 
tlie last nine months he was unable to work. The quantity of urine often 
amounted to fourteen and sixteen x>ints, and had never contained sugar 
or albumen. There was little iviiii beyond a sense of weariness. The 
bowels w'erc e,oustipated, and the stomaeli very irritable with frequent 
vomiting. At length the bladder became unable to exiiel its contents, and 


* In an appendix to the present chapter reference is made to some cases of 
polyuria (with records of post-mortem examinations), in which a minute 
quantity of sugar existed temporarily in the urine. 



ILLU&TRATIVE GASES. 


207 


II typhoid state supervened ; the stomach rejected everything, and h(^ died 
exhausted. 

Both kidneys were diminished in siw, thM'jdy lohed on the 
smt’ace, and very dense, to the fiHil in tlie position of tlu; cones. On 
section they were seen to b(i gi’catly wasted. The cortical portions very 
tliin, and scarcely to h(* distingui.sh<Mr from tlie pyi’amidal. The cones 
were nearly absent, or rather %rere converted into (l(?nsc fibrous tlssin*, 
containing many large eystifoi*m spaces. The mucous inenibrane of tlio 
]Hdvis v,'Jis thickened, iibroiis-looking, and darkly congested. The pelvi(j 
<javitie.s eonsidcrably enlargiMl. Ureters a littl(^ (lilat(‘d. On niitn-oscopical 
examination (by Dr. Be.ale) many of the tubes were found narrow and 
much wasted, while others AVeri? twice their natural diametei\s. The walls 
of the tuluvs were firm ami thi(;k. The capillary ve.ssels (‘verywheri; were 
surrounded hy a cousiderahle quantity of tibrou.s material with numerous 
nuclei. The Alalxiighian Imdies were, for the most ]»art, small(;r than in 
health. The epithelial cells were also smaller, as well as more mimerous 
than in liealth, and tll(^ tubes apxx*ai*(!d to he distended in many jdaces by 
tiieir accumulation. The supra-renal eajKsuhjs wen*, greatly disi‘a.sed, ami 
<'()nvcrte<l into llae<*id cy.sts. The bladder was enlarged, and its walls thin 
and pule. The other abdominal mgans were bealtby, exciqd peibaps tln^ 
liver, which was intensely eongt^sted. In mdther case does tbc brain 
apj)ear to have been (‘xamined. 

Case 3. (Nciiffer — cited in MagiiantV Thesis. ) — A man, aged twenty- 
eight. The <lis<^as(^ canu? oji after a dninkcn bout. ^fl)ei‘e was inlctiiso 
thirst ; the urine amounted to thirtecai or fourt(‘.eu i>ints a day ; s]K?eilic 
gravity 1001 to 1002 ; witliout trace of albumen or sugar. He (‘rnaeiabid 
mindly ; had ])uin in the epigastrium ; at length fi*e4[ueut vomiting ; 
itcliingof the skin, wdiieh 'was diy ; enfeebled vision. He di(*d in about 
two months. 

Autopsy. — O’he gastric mucous memhram? was pale and .swollen ; the 
kidneys Avere notably diminished in size, pale, amemic : tlie (‘pitiieliiim of 
the tubes fatty ; bladder contracted, mueoiis juembrane a little tumefied ; 
other organs liealthy. 

C'ASE 4. (Dr. Strange — Beahf.s Arcldves, 1862, p. 276.)— The ])atieut 
was a farm labourer, aged eighteen, who presented tlie api>earanee of a 
niod(;rately stout lad of fifte<‘n. Ho was admitted into the Worcester 
Infirmary on Octolwr 19, 1861. The skin and tongue were natural, tuid 
the face ruddy; appetite nomial ; thirst eomstantly exee.ssivo ; bowels 
generally itdaxed. The urine amounted to about tw’elve jdnts in tlio 
twenty-four lionrs ; its specific gravity 'W’as 1007 ; it contained neither 
sugar nor albumen. All the histojy obtainable was, that the patient liad 
been a delicate and backward boy ; tliat he hail liad this diuresi.s'for a 
number of yeafs, and that the medical attendant had ahvays aliimuid tliat 
the mine did not contain sugar. 

Dr. Stmngc, being desirous to ascertain whether the diuresis was kej>t 
up hy the excessive imbibition of fluids (in accordance with tin: theory of 
Professor Bennett and others), restricted the patient to a mon^ moderate 
allowance of fluids. A warm hath was administered twice a Aveck. Four 
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days after admission (October 23) tlie urine measured nine pints ; its 
si)ecific gravity was 1006. On the 26th the bowels .were much relaxed ; 
urine five pints. On the 28th, a phosphoric acid mixture which he had 
been previously taking was omitted, and Mist. Cret. Co. given instead. 
On this day the patient complained for the first time of headache, with 
weakness and loss of appetite ; there was also some febrile symptoms. 
On the 29th, the bowels being still relaxed, 6 minims of tinct. opii, and 
Ijalf a drachm of tine, catechu were added to the mixture. On the 30th 
he became drowsy, with pain at the back of the head ; the diarrhoea 
continued, with vomiting. Effervescing draughts, with nitric ether, wei’c 
now administered in lieu of the previous medicines ; half an ounce of 
brandy was given three times a day, and cold applied to the head. On 
November 2nd, the drowsiness and sickness had abated ; the bowels were 
confined ; the urine three and a-half pints, 8|)ecific gravity 1004. The 
brandy was omitted, and lialf an ounce of castor oil administered. As it 
now appeared that restricting the patient in his drink had resulted*in 
mischief, he was allowed to take os much water or barley-water as he 
pleased. On November 4th, in the morning, he was again drowsy ; in the 
evening he was seized with convulsions, and shortly afterwards he became 
comatose and insensible, .with dilated pupils and stertorous breathing. He 
was bled to Jx, and much relieved thereby. The coma ceased, and con- 
sciousness and speech returned in a quarter of an hour. Mustard w'as 
applied to the feet, and a draught containing tinct. canthar. and sp. aith. 
nit., in camidior water, was given every third hour, with a view of 
restoring the accustomed diuresis. On the morning of the 5th he was 
conscious, and stUl had some headache. The diuretic mixture was con- 
tinued, and a black draught administered immediately. On the 6th ho 
was again found in a semi-comatose state, the pupils were dilated, and 
there was stcitor, with sighing respiration. Six leeches were applied to 
the temples, mustard to the feet, and cold to the head. The coma became 
more profound, and he died at 9 p.m. 

AiUoj^fsy . — ^The kidneys wei’e found to be reduced to mere sacs, of from 
twice to thrice the extent of the healthy kidney. There was a complete 
absence of all proper parenchymatous substance, both tubular and cortical ; 
the sacs being divided into a number of cells by the inter-tubular septa 
which occur in the fcetal state. The walls and septa were formed of strong 
fibrous tissue, lined with what appeared rather serous than mucous mem- 
brane, and the cavity and ureters contained a small quantity of the same 
urinous fluid which had been passed during life. The ureters were so much 
dilated that that on the right side was at first mistaken for the ascending 
colon. The circumference of the ureter varied from three to four and a-half 
inches. The kidney and ureter of either side were almost precisely in the 
same condition. The urine in the ureters and sacs was tested for urea by 
€vaiK>ration and nitric acid, without result. On closer examination no 
proper kidney substance could be discovered, nor did it appear that there 
over had been any tubular or portical portions ^ here and there were a few 
hard cartilaginous masses of very small siz^ closely adherent to the mem- 
brane forming the sac. The other abdomin^ and the thoracic organs wm 
liealthy. The brain was not examined. 
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Case 6. — On the 29th of May, 1862, I saw, mth^Mr. J. Siiiitli, of 
Stretford lioad, a youth of sixteen years of age, who was passing a large 
cluantity of a watery urine. He was moderately well-grown, exceedingly 
emaciated, weighing only 78 lb. Pulse 127; tongue glazed, red, in the 
centre, and covered with a yellowish brown fur at the sides. The skin 
■was dry and harsh. The patient wtis troubled with intense and incessant 
thirst, and voided from nine to twelve pints of mine daily. The appetite 
was had. Neitlier the head nor chest was the seat of any subjective 
symptom. 

He gave the following account of himself. Previous to his present 
illness he was occui»ied as a clerk in a warehouse, and had enjoyed unin- 
terrupted health until three months ago. About that time he noticed that 
h<*. was getting thinner and weaker, that he drank a great <leal, and never 
perapired. These symptoms had undergone a gradual and steady increase, 
and a fortnight ago had sustained an alarming aggravation. The patient 
could, nevertheless, still go about, and even take the air for shoii; periods. 
He suffered no pain in any part, but he slept badly, and passed restless 
nights. The appetite had been indifferent from the very beginning, and 
it was now altogether lost. The bowels were nioved almost daily, but 
there was a tendency to constipation. Dyspeptic symptoms — ^lieaviness 
after food, ilatulencje, and occasional vomiting — had been noted from the 
cpmuien cement of the illness, but they did not attain a groat severity at 
any time. 

In searching ba(;k among the patient's antecedents for any detenuining 
cause, no fact of inoraent was elicited. The lad liadboen living in eomfoii:, 
well-clad, well-fed, and well- housed, with his grown-up sisters. No tuber- 
culous or other family taint could be tmeed. The cose had been treated 
with inoi’jdiis, bismuth, and permanganate of potash, but with no result 
beyond a palliation of the dyspeptic symptoms. 

The urine of the twenty-four hours w'as carefully collected and measured 
on six several occasions, and portions sent to me for examination. The 
tdiaiJacters of it were constant ; it was pale like water, and the specific 
gravity varied from 1(102*7 to 1004. The quantity was ^between nine and 
ten pints at the time of my visit. It afterwards increased to fourteen 
pints daily. I'hera was neither albumen nor sugar in it, and its ro-action 
was faintly acid. 'J’hc (piantity drank was found, on exact measurement, 
to be almost precisely equal to the quantity of urine. The amoimt of urea 
varied from 0*4 to 0*55 per cent., and from 394 to 605 grains in the twenty- 
ft^ur hours. This was an enormous quantity for the weight of the body. 
According to the mean I’esults tabulated by Dr. Parkes, the daily secretion 
for his weight of 78 lb. should only have been 276 grains. 

The patient continued without much change beyond a progressivtj 
increase of debility ami loss of flesh, drinking enormously, and voiding 
corresponding quantities of urine, until July 5th, when he was suddenly 
seized with convulsions and insensibility. After the convulsions had 
ceased, he began to Jin^over some degree of consciousness, and pa.ssed into 
a semi-comatose coudition, which persisted for three days, and then passed 
away. During the )*eriod of nnconsciousness the diuresis diminished 
notably ; but it retiii*ned immediately afteiwards, and the patient continued 
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very much as he was before the seizure, for a period qf ten days, when ho 
was again taken T^ith convulsions and insensibility, and died on the morn- 
ing of July 18th. 

Avitopay. Thirty hours after death. The body was emaciated to the 
last degree ; signs of incipient juitrefaction appeared on the abdomen, .the 
weather being warm. 

Cluist. The heart was healthy, but very small ; the lungs were stuffed 
with crude tubercle throughout their upper lobes, and several small vomicro 
lay scattered through them. 

'Ahdomm, Five tuberculous ulcers were discovered in the small intes- 
tines ; some of them had penetrated the mucous and muscular coats, and 
seemed ready to break through the peritoneum. There was no tubercular 
deposit in the peritoneum generally, nor any in the liver or spleen. 

The Jddneys were voluminous, smooth, flaccid, and the two together 
weighed eight ounces. On section they showed no disproportion between 
the pyramidal and cortical portions, nor any other morbid change. 
Examined microscopically, the tubes and cells appeared normal. 

Head, About two ounces of clear serum escaped from the arachnoid 
sac. The meninges were free from tubercle, and quite natural. The 
ventricles were greatly distended, and contained six ounces of clear 
serum ; their parietes were macerated, and gave way with the slightest 
traction. 

A nodule of yellow tubercle, of the size of a hazel nut, lay imbedded in 
the left liemisphere, in the boixier of the longitudinal fissure, midway 
between its extremities, and cropping out on the surface. Another nodule, 
as large as a gardeu-bean, was found in the posterior border of the right 
half of the cerebellum. An undue vascularity prevailed at a few spots of 
the surface of the encephalon. Apart from what has been related, the 
brain substance was healthy and of firm consistence. The floor of tho 
fourth ventricle was especially examined ; it was pale and natural, with 
no tuberculiu' mass in its immediate vicinity. 

CAfiEfl. (Mascarel — Gaz. d. Hdp., February 23, ’1863.) — The patient 
was a man, aged fifty, pale and thin, without fever, but a devouring thirst, 
jind a red tongue ; appetite good, but not voracious. He drank daily from 
eight to ten pints of water, and voided urine proportionally. The disease 
had existed eight months. Seven days after entering the hospital he be- 
came feverish, at fiirt only in the night, then continuously, with nausea, 
and epigastric tenderness. Thirst was intense, but there was no appetite. 
Not the least trace of sugar or albumen existed in the urine. The urine 
^owed^ after the fever became persistent, on cooling, a slight yellowish- 
white deposit, not mucous, but as if purulent. Tt^ last character was 
only noticed two days before death. 

Autopsp , — ^The left kidney was more voluminous than the right, and 
eight to ten little abscesses, varying from the size of a pin’s head to a 
small filbert, were found in the cortical part. The smaller abscesses con- 
tained almost concrete pus, and the luger ones fluid pus, without any 
tubercle. The infundibula were filled with a creamy fluid. All the 
abscesses were near to and reached the surface. 
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The right kidney was of natural size, hypenemic and free from dis- 
seminated abscesses, but a lactescent fluid could be st^ueezed from tho 
pyramidal portions. 

The brain was not examined. 

Case 7. (Revue d. HApitaux, 1861.) — A man, tet. 35, who had liati sac- 
charine urine live years before, was passing daily six to seven litres of 
urine, sp. gr. 1001-7, not containing either albumen or sugar. Tin; 
patient was sufiTcring from phthisis. Being seized with acute pulmonary 
symptoms, the urine fell to a small quantity ; a pui’puric eruption came 
out on the skin, and death took place fourteen days after, without cerebral 
complications. 

Autopsy , — The walls of tho fourth ventricle were more vascular than 
usual, and some tawny spots were seen disseminated on the surface. On 
making transverse sections of the spots, Luys discovered with the micro- 
scope extensive fatty degeneration of the nerve cells. 

Oases 8 and 9. (Kien, Gaz. Hebd., 1866.) — In one case Kien found groat 
vascularity of the kidneys. In the walls of tho fourth ventrich'!, scattered 
yellow spots were found, which exhibited under the microscope abundant 
evidence of fatty degeneration of the nerve elements. 

In his second case, no changes were found in the kidneys — neither with 
tho naked eye nor with the microscope, beyond congestion of the Mal- 
pighian bodies. Nothing was found in the medulla oblongata. 

Case 10. (Reported by Hosier in Virchow’s Archiv, 43, 225.) — Tho 
patient was a girl of twenty-two, who had for many years been suffering 
from symptoms of tumour of the brain. In the latter years of her life she 
was, in addition, suffering from symptoms of diabetes insipidus. After 
death, a tumour as large as a walnut, of a fibro-plastic nature (Glio-sarconiii 
of Virchow), was found attached to the floor of the fourth ventricle, and 
filling the entire cavity. 

Case 11. (Dickinson on Diab., p. 184). — A child of five had symptoms 
of D. Insip. for about a year. She died with symptoms of tubercular 
meningitis. Miliary tubercles and thickening were found at the base of 
the brain near (but not in) the fourth ventricle, and on the upper suiface 
of the cerebellum ; no bulky masses of tubercle were found. 

Nature of Diabetes Insipidtts , — A review of the post-mortem 
examinations- just recorded, is sufficient to show that the 
initial disorder in diabetes insipidus must be looked for else- 
where than in the kidneys. The diverse organic alterations 
found in the kidneys by Eade, Neuflfer, and Mascarel, were 
evidently secondary, and produced by the irritation of the 
frequent micturition and excessive and long-continued diuresis. 
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Similar alterations are found in the kidneys of persons dyin^ 
of long-standing saccharine diabetes. The case of Dr. Strange 
is certainly very puzzling : one can only conceive a teleolo- 
gical reason for the diuresis ; namely, the absolute necessity 
for an immense transudation of watery fluid to make up for 
the imperfection of the glandular apparatus. 

Nor can the disease be regarded merely as excessive thirst 
and a vicious habit of profuse potation. It has been almost 
invariably found that an enforced diminution of liquids fails 
to arrest tli(i diuresis, except partially. The observations of 
Fiilck, Neiischler, and Neuffer, agree perfectly in this : that 
when the supply of water by the mouth is diminished, the 
quantity of mine notably exceeds the ingoing water, and 
thereby occasions dehydration of the tissues, with an into- 
lei’able aggravation of the symptoms. 

It may be regaivled as probable, that the immediaie anato- 
mical cause of polyuria is a dilatation of the renal capillaries, 
whereby their walls are thinned and rendered favourable to 
increased transudation of watery fluid from the blood. But 
how is this brought about ? It is now generally believed that 
the minute blood-vessels possess in their cii'cular and longi- 
tudinal muscular coats a provision for an active expansion as 
well as an active constriction of tlicir calibre.* This provision 
is under the control of the sympathetic branches of nerves 
(nervi vasi-motores), and serves to maintain the aqueousness of 
the blood witliiii certain limits of health. When the tissues 
and blood arc overcharged with water, the renal vessels expand, 
and permit a copious transudation of an aqueous urine ; when, 
on tlie other hand, the system is undercharged with water, 
they contract, and thereby restrict the urinary transudation. 
In diabetes insipidus this endowment seems greatly impaired ; 
the renal capillaries appear to resemble the iris in glaucoma, 
which remains in a motionless, semidilatcd state, and neither 
contracts with light nor dilates with belladonna. In polyuric 
subjects the contractile power of the renal vessels is appa- 
rently paralysed ; and the power of regulating the urinary flow 

* For a demon Rtration of the anatomical possibility of this endowment 1 
must refer to Schiff’s ingenious reaearclics. See his Untersuchungen liber die 
Zuckerbildung in der Leber, p. 92, WUrzburg, 1859. 
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e,onsequentlj lost. If a healthy person imbibe an excessive 
amount of water, he rapidly gets rid of the overplus by u 
sudden and copious diuresis, and then tlie secretion falls 
quickly to its ordinary rate : but a polyuric subject, under 
similar conditions, shows very little immeduiie increase of 
urine, but a steady, persistent, though less intense, augmen- 
tation, lasting many hours, and wliich is not succeeded by a 
fall to the ordinary standard. On the other hand, if a healthy 
person imbibes a lessened quantity of water, the discharge of 
urine falls in proportion : whereas the polyuric, under the same 
circumstances, shows no such adaptation ; lie still continues 
to discharge an undue amount of urine, which necessitates 
constant imbibition of new supplies of Avater to prevent dehy- 
dration of the tissues.* 

On this view, the primary cause of diabetes insipidus must 
be looked for in some other parts tlian the kidneys ; namely, 
in some part of the chain of sympathetic nerves which controls 
the action of the contractile tissues of the renal vessels. Tliis 
chain extends from the kidneys to the abdominal ganglia, 
thence to the spinal eor^ and tlie floor of the fourth ventricle, 
wliere the sympathetic system seems to have its centre. From 
above, this centre receives impressions from the encephalon. 

This theory seems conlbrmable both to experiment and to 
clinical facts. Bernard found that by puncturing a certain 
spot in the floor of the fourth ventricle, an augmented seeretion 
could be produced of a watery urine, containing neither sugar 
nor albumen. A large proportion of the cases of diabetes in- 
sipidus followed injuries to the nervous centres, or were evi- 
dently dependent on some derangement of the nervous system. 
In four cases, palpable disease of the brain was found aftei* 
death, while the kidneys were healthy. f In other cases, it is 
probable that the sympathetic in the abdomen was the point 

* See Andersohn’s Inaug. Dissertation. 

+ In a case under my care in 1871, a merchant, aet. 40, some\vh;tt 
given to alcoholic excesses, and of an excitable temperament,, commenced, 
about six weeks before, to i>ass large quantities of urine of low specific gravity, 
containing no sugar, Imt always a sensible trace of albumen. He usually 
passed a!bout twenty-five pints of urine daily. After the disease had gone tiu 
without amelioration for nine weeks, double vision came on, with constant and 
severe headache. I have since learned that this gentleman eventually bccaims 
hemiplegic and died. 



214 


DIABETES INSIPIDUS. 


originally injured.* Among such may be classed those arising 
from drinking cold fluids while the body was heated, and per- 
haps also those following alcoholic excesses. Another feature 
of the disease favourable to the theory of its nervous origin, is 
its occasional sudden onset after events which do not directly 
implicate the urinary organs ; and its equally sudden subsi- 
dence when a strong impression is made on the system by an 
intcrcurrent inflammation. The total and unexpected disap- 
])earance of the disease, after continuing many months or 
years, is more in accordance with the habit of neuroses or 
nervous diseases than of any other class of maladies. 

The diagnosis of diabetes insipidus lies on the surface. A 
permanent increase of the urine, without sugar or albumen, 
ftuflices at once to define and to identify it. But it is evident 
from the facts and considerations before adduced, that to gain 
a useful clue for treatment, we must attain to more precise 
notions as to tlie part originally affected — whether brain, or 
cord, or abdominal ganglia, and also as to the nature of the 
lesion in the affected part. 

The prognosis is, speaking generally, less serious than in 
saccharine diabetes ; nevertheless, insipid diabetes is a very 
unmanageable complaint ; it generally resists treatment, and 
not unfrequently runs a fatal course. The gravity of the 
prognosis in a particular case depends on the severity of the 
general symptoms, and on the presence or absence of compli- 
cations. The cases which affect the general health the least, 
though mostly proving incurable, appear to be those which 
arise after inflammatory complaints, after mental emotion, 
cerebral injuries, and those which arise early in life without 
any known cause. On the other hand, those which depend on 
organic disease of the nervous centres are necessarily fatal. 


* In reference to this point, see two papers by Eckhardt and Knoll, in 
Eckhardt's Beitrage, VI. heft i. Also Mcrbach^s paper cited at the head of 
this chapter. Probably the case related by Professor Houghton was of this 
character. This was a woman who died with symptoms of D. Insipidus, to- 
gether with distension of the abdomen from {meal accumulation caused by a 
uterine tumour pressing on the rectum. The mesenteric glands connected 
with the colon were cnlaiged and indurated. The symptoms had lasted nine 
years. Publin Quarterly, Nov., 1863. 
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Treatment . — Until we obtain a better insight into the 
pathology of these cases, our treatment must be necessarily 
empirical. Hitherto the indications pursued have been mostly 
confined to efforts to subdue the more palpable symptoms — 
the thirst and diuresis. The means used for this purpose have 
been various. J. Frank considered nitrate of potash in large 
doses as a specific ; in some of the recorded cases it proved of 
decided service ; in others it as completely failed. Camphor 
and valerian were used in a number of the French cases, and 
sometimes with success. Trousseau speaks in high terms of 
valerian, and cites the authority of Eayer as additional 
evidence of its cflScacy. Trousseau gave it in large doses. 
In one case, which ended in complete and permanent recovery 
in four months, the extract was gradually pushed to the 
enormous dose of one ounce daily ; his ordinary dose would 
ai)pear to be two-and-a-half drachms a day. llayer obtained 
rapid success in a boy who suffered from polyuria, with ema- 
ciation and nervous symptoms, by means of the powder of 
valerian. In the case of the boy alluded to at p. 204, the 
valerianate of zinc appeared to produce a good effect. It was 
given in pill, in gradually increasing doses, until 20 grains a 
day had been reached. The urine fell from 15 to 5 pints a 
day, and the thirst and dryness of the tongue were greatly 
diminished. 

Enforced abstinence from fluids was tried in a number of 
cases ; and, in one, recorded by Becqucrel, with good effect ; 
but in nearly all the others it was not only unsuccessful, but 
was followed by decided aggravation of the general suffering, 
and in some cases by symptoms of threatening or actual 
urmmic poisoning. The fate of Dr. Strange’s patient is parti- 
cularly instructive on this point. In one of my own cases 
opium produced great diminution of the thirst and diuresis, 
but the patient’s distress was so increased that I was compelled 
to suspend the use of the remedy. 

Among the remedies occasionally followed by success were 
ergot, iron, gall-nuts, lime-water, cream of tartar, iodide of 
mercury, and iodide of potassium. 

One of the most frequent incidents in the history of dia- 
betes insipidus is the temporary suspension of the thirst and 
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diuresis on the occurrence of some intercurrent febrile affec- 
tion, and in two instances the suspension proved permanent. 
A hint for treatment may be taken from this. Tlie applica- 
tion of a lai’f^o blister on the nape of the neck or the epi^:;as- 
trium (according ns the associated symptoms and the anam- 
nesis ))oint to the nervous or the digestive system), might 
in some cases have the same beneficial effect r.s a spontaneous 
inflammation. In tlie case treated with opium, just alluded 
to, a blister to the pit of the stomach proved of more benefit 
than any of the numerous means previously employed. . 

The application of the constant galvanic current has 
recently been tried, with a promise of succicss. Dr. M. Seidel 
tried this treatment in a woman, mt. 21), suffering from diabetes 
insipidus. He applied one pole of a strong battery over the 
loins near tlie spine, and pressed the other pole as deeply as 
possible upon the corresponding hypochondrium ; each side 
was daily galvanized for o minutes. In 8 days the urine had 
fallen from 51)57 0. to 4 GOO 0. C., and after three weeks to 

2800 0. C., and next iiiontli to 1004 C. C. Simultaneously 
the weight of the body increased by nine pounds. The 
amendment was found to be maintained at the end of three 
months.* Iviilz obtained very favourable results in two cases 
treated for some wrecks by a constant battery of 80 to 40 
elements. He applied one pole as high as possible to the nape 
of the neck and the other to the loins or epigastrium. The 
most effective way appeared to be to apply the positive pole to 
the nape and the negative pole first to the loins for four 
minutes, and then to the pit of the stomach for four minutes. 

The secondary symptoms — dryness of the skin, epigastric 
and lumbar pains, etc., must be treated by warm baths, alka- 
line tonic infusions, sedative and anodyne remedies, 

* Schmidt’s Jahrb. Bd. 1 30, p. 97. 
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APPENDIX. 

Vases clmracferised I tf excessive diuresis and thirst; urine of 

'Very low specific tjraviiy, bid contamintjy or hnviny contained, 

a trace of svyar. 

Cases of this type form an intermediate group between 
insipid and saccharine diabetes; and their existence corii- 
plctes, in an exquisite manner, the correspondence between 
the results obtained by Bernard from artilicial injuries to 
different parts of tlie floor of the fourth ventricle, and clinical 
observations. 

Two cases of this class, following fracture of the skull, are 
reported by Fischer (Archives G«n., Oct. 1852). In one, the 
sugar amounted to 0*32 per cent. In the other, in whicli 
there wtis a voracious appetite as well as intense thirst, there 
was 0*5 percent, nm the first day after the accident, and 0*(> 
per cent, on the third day. The floor of the fourth ventricle 
was examined in both instances after death, and was alleged 
to bo healthy ; in the second case (which terminated in te- 
tanus), the whole brain and cerebellum, so far as could be matle 
out, were uninjured. 

A third case, arising spontaneous!}^, is related by Trousseau. 
The disease had already existed four years without serious 
giving way of the health. The examination of the urine (by 
Bouchardat) on two occasions, at considerable intervals of time, 
showed a trace of sugar. The quantity of urine varied from 
12 to 37 litres a day. Among the secondary symptoms were 
impotence, lumbar pains,, and a remarkable tolerance of alco- 
holic drinks. This man derived considerable benefit, but was 
not cured, under the use of valerian. 

A fourth case is recorded in the Gaz. des Hdpitaux for 
A man, a;t. 35, was afflicted for many years with polyuria 
passing daily from 10 to 12 pints of urine, sp. gravity 1001 — 
1007. He was the subject of chronic phthisis when in the 
Hdtel Dieu under Trousseau in 1861. There was then not a 
particle of sugar or albumen in the urine ; but when he was 
an inmate of the HAp. St. Antoine, in 1856, a trace of sugar 
was found. Acute pulmonary symptoms came on at last, with 
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purpura. The urine rapidly diminished in quantity, and the 
patient sank. The autopsy was performed by Luys. The 
floor of the fourth ventricle was more vascular than natural ; 
large vascular trunks mapped the surface'; yellow spots were 
seen scattered over the upper part, near the crura cerebri. 
Similar patches were found below the points of origin of the 
radicles of the portio mollis. On section, the whole grey 
substance was found unusually vascular, and of a rosy hue. 
Microscopic examination showed that these alterations in 
colour were due to fatty degeneration of all the nerve cells 
of the corresponding regions. 

A case which may be classed with these occurred to myself 
some years ago. A man of sixty-five was brought into the 
Manchester Infirmary in an apoplectic fit. He died after 
lying for six hours in deep coma. During this period he 
flooded the bed with urine. After death a large quantity of 
urine was withdrawn from the bladder. It 'had a sp. gravity 
of 1010, and contained a considerable quantity of sugar. A 
voluminous clot was found in the brain. 
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r E multiplied researches of recent years on the occurrence 
of sugar or glucose in the urine, necessitates the adop- 
tion of some classification of cases of saccharine urine. 

Cases of saccharine urine may be primarily divided into two 
broad classes or divisions. 

One class consists of instances in which a small quantity of 
sugar appears in the urine for very short periods, without 
relevant symptoms — ^the circumstance being a temporary and 
incidental consequence of some physiological or pathological 
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antecedent 'Nvhicli has little or no affinity to diabetes, as 
clinically understood. Belonging to this class are examples of 
saccharine urine after the .administration of chloroform, after 
eating an excessive quantity of saccharine and .amylaceous 
food, in recovery from cholera, and after a paroxysm of whoop- 
ing-cough, .‘isthma, or epilepsy. These may be designated as 
cases of incMenlal glycosuriuJ^ 

In tlie other class of cases the glycosuria is more intense ; 
it constitutes a permanent symptom, and persists for con- 
siderable periods of time, and is associated with a serious 
departure from health. To this class alone is the term dialetes 
at all applicable. 

This second class again is divisible into two groups. In 
the first, the glycosuria is persistent and intense, and the flow 
of urine is greatly increased : this state of urine is associated 
with thirst, debility, emaciation, and a train of grave, 
fatally-tending symptoms, which constitute a familiar, easily 
recognised clinical unity. This is the classical diabetes of 
authors, and to this the name diabetes was limited, before our 
more refined and ready analysis disclosed the presence of sugar 
in the urine in a number of other and different states. 

Tlie second group embraces those less serious types in which 
sugar is present in the urine, sometimes abundantly, some- 
times scantily, sometimes persistently, sometimes intermit- 
tently ; always with a weakly condition of health, but with- 
out thirst or conspicuous emaciation, often indeed with corpu- 
lence ; without any, or only slight, increase in the quantity of 
urine, and without that fixed tendency to death which stamps 
the first group — occurring also generally in advanced years, 
or at least beyond the time of early manhood. Some of these 
milder types of glycosuria will be separately noticed at the end 
of the present ch.apter. 

ETIOLOGY OF DIABETES MELLITUS. 

In the decade 1851-60, 4546 deaths from diabetes were 
registered in England and Wales, being an annual average of 

* Bordicr states that slight temporary glycosuria is almost a normal phe- 
nomenon in convalescence from acute disease. His results want confirming. 
See his paper, Arch. G6n., 6ine serie, t. xii. p. 1S3. 
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45‘L* Of the total number 3032 were males, and 1514 fe- 
males, showing that diabetes is twice more common in men 
than women. Up to the age of puberty, the two sexes appear 
to be equally liable to diabetes ; but from that period on to 
old age the liability of the male sex maintains an increasing 
ratio, as may be seen from the following table : — 


TAiUiE ahowiiiff the nuwhrr of Deaths from Diah'frs, at lUffrrviit prrioJs of 
Life, ill the, two /SV.)r5.f 


n'.> i5V UKi;. 

llmler 

5 

yrs. 

5 - 10 
yrs. 

10-^15 

yr«. 

1.0—25 

yrs. 

25 - :],5 
yrs. 

15-4.5 

yis. 

45 -.55 
yi‘s. 

55 -05 

yj-s. 

05- 75 
yr.s. 

75 year.s 
.Mini 
iipwiLs. 

I 

AH t 

1 

IV'i'tliH in niah'S . 

ill ftiumlcH 

males ami ) | 
lVi.:nles , . ) 

28 

23 

42 

07 

78 

.*{78 

220 

408 

282 

.502 

201 

i 550 
247 

.500 

iOl 

.304 

144 

! 10.5 

20 

:{0.'i2 j 

1.514 1 

(>\ 

1 

82 

1 j 

17.0 j nOS 

750 

70.') 

7U7 

0!>1 

50.8 1 i;;i 

4.540 1 


Diabetes prevails chiefly among young and middle-aged 
adults. It is rare under five years of age. TIic youngest 
example that has come under my notice was a boy of three 
years ; but in the Eegistrar-Generars Reports for 1851-GO, 
ten deatlis Irom diabetes under the age of one year are 
registered, and as many as thirty-two under tlie age of three 
years. The mortality from diabetes attains its maximum 
between the ages of twenty-five and sixty-five years, and 
nVaintains itself between these epochs with tolerable unifor- 
mity. In extreme old age deaths from diabetes ' are more 
rare, not only absolutely, but as compared to the mortality 
from all causes. 

The development and exercise of the sexual fimciims appear 
to htfve a marked effect in increasing the liability to diabetes 
in both sexes : and the diminished frequency of the disease in 
women after the age of forty-five (as compared with men) 
corresponds with the earlier decline of the sexual activity in 
the female sex. The maximum mortality in males is between 

* In the eight years 1861-8 the aiiniml average of deatlis from diabetes 
was 628. 

t Constructed from the Begistrar-Gcnemrs Reports, for 1851-CO, for 
England and Wales. Mean population for the decade, 19,000,000. 
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forty-five and fifty-five years ; in females between twenty-five 
and thirty-five years. 

Hereditary inflimice is not a prominent predisposing cause 
of diabetes. There are however a number of instances on 
record in which the disease has run in families. Seegen 
mentions a brother and sister who were both diabetic. A short 
time ago I had under my care an uncle and niece similarly 
affected I have also a note of a family of eight children, all 
of which became diabetic, though the parents were healthy. 
Sir II. Marsh* refers to a family in which diabetes could be 
traced to the second generation, and to another family in 
which it could be traced through four generations. Diabetic 
patients have frequently been observed to belong to families 
in which phthisis and epilepsy prevailed. One of my patients 
was one of four survivors out of a family of twenty-five; twenty 
of these had died, after reaching adult age, of lingering com- 
plaints with great emaciation, probably phthisis or diabetes. 

Exciting Causes. — The exciting cause of diabetes is often 
obscure. In a considerable number of cases the disease has 
broken out soon after exposure to wet and cold; in others after 
copious drinking of cold fluids while the body was in a heated 
state. Cases arising from cold, generally present a train of 
neuralgic or quasi rheumatic symptoms, before the breaking 
out of the thirst and diuresis. Excessive use of saccharine and 
amylaceous articles of food, antecedent acute fehrih dlseasesy 
abuse of alcoholic drinks, have all been noted as probable ex- 
citing causes of diabetes. 

The disease is sometimes traced to a violent mental emotion. 
In one of my patients it followed on distress of mind caused 
by an unjust suspicion of theft ; in another it followed the 
burning down of his place of business ; in a third it was 
attributed to anxiety attendant on a Chancery suit. Bayer 
mentions a case of diabetes coming on after a violent fit of 
anger, and Landouzy another after violent grief. Dr. Dickinson 
cites several striking examples of diabetes following excessive 
mental anxiety. 

Organic diseases of the brain and cord have, of late years, 
♦ Dublin Quarterly, 1854, p. 17, note. 
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been shown to be occasionally the exciting cause of diabetes. 
These cases are of special interest as bearing on the discoveries 
of Bernard and others, on the artificial production of gly- 
cosuria in animals by cutting or puncturing various parts of 
the nervous system. 

On Feb. 19th, 1871, 1 saw, with Dr. Eansome, of Bowdon, a 
contractor, aged 55. He had been formerly in the habit of 
taking spirits freely — but three years ago he had a succession 
of epileptic fits, in consequence of which ho was induced to 
take light claret only. The fits then ceased. For the last 
twelve months he has taken largely of milk — sometimes four 
or five quarts daily. He came under Dr. Itansome’s treatment 
in Jan., 1871, for loss of memory and mental confusion. He 
was a stout, florid man — though somewhat thinner than he had 
been. There was much thirst and a ravenous appetite. The 
pulse varied from 120 to 140. The urine amounted to 10 and 
12 pints daily, and was highly saccharine. By strict dieting 
it was reduced to 7 pints, with a sp. gr. of 1032 — 40. On 
June 1st he had a slight paralytic seizure allecting the right 
hand and arm — with loss of speech for a few minutes. His 
loss of memory was complete for recent events — even a few 
minutes after their occurrence — ^but he retained full recollection 
of matters which had occurred beibre his illness. This man 
died some months later. A naked-eye examination of the 
brain did not reveal any palpable signs of disease. 

Pavy cites the following examples : — A late alderman of the 
city of London was seized with cerebral hemiplegia. His 
urine was tested by Dr. Barlow at the period of the attack and 
found to be free from sugar. There had also been nothing 
from the symptoms and history to lead to the suspicion that 
sugar would be found. Shortly afterwards, however, strongly 
marked diabetes set in. A member of the medical profession, 
who was seen by Dr. Gull, was seized at the age of fifty- two with 
an apoplectic fit, from which he -recovered, with hemiplegia, 
however, of the left side of the body remaining behind. Five 
weeks after the fit, this person who had never previously pre- 
sented any symptoms of diabetes, began rapidly to emaciate, 
which led to an examination of the urine being made. A 
highly saccharine state of it was found to exist. 
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Dr. Richardson* relates a case of diabetes in which con- 
vulsions and symptoms of meningitis occurred during life : 
after death an ossific growth was found pressing on the pons 
Varolii, and an abscess in the posterior cerebral lobes. Dompe- 
ling relates a case of diabetes in which a tumour as large as a 
nut was found after death, occupying the whole of the right 
half of the medulla oblongata (Arch. Gen., May, 1869). 

E. Fritz has collected an interesting series of cases of diabetes 
associated with various organic diseases of the brain and cord 
(cerebral softening, tumours of the pia mater, general paralysis, 
and myelitis). 

Still more numerous are the cases in which diabetes has 
follow’ed cxtmial injiirirs to the brain and other parts. Dr. 
Gooldcnf has published a series of such examples; and P. 
Fischer has increased the list to twenty-one cases, and ably 
analysed them. The injuries consisted of blows and falls on 
the forehead, vertex, and occiput — sometimes with and* some- 
times without fracture of the skull. In some instances, there 
w\ns temporary loss of consciousness, in others not. 

In addition to cases of violence directly affecting the brain, 
a large number (twenty-two cases) are cited by Fischer of blows 
on the face, fractures of the vertebree, blows on the loins, the 
thorax, the abdomen, contusions of the kidneys and liver, 
violent efforts, etc., which have been followed by diabetic 
symptoms. 

Some of these traumatic cases were examples of confirmed 
diabetes of the ordinary type, and ran a fatal course. Others 
Avere of much milder type, transitory in their duration, passing 
away on the subsidence of the cerebral symptoms. In some of 
them the diabetic symptoms commenced at the time of the 
accident, or shortly after j in others, not until some- months 
had elapsed after the injury. 

In a certain proportion of the traumatic cases (eight out of 
forty-three collected by Fischer) the urinary disorder consisted 
of simple polyuria. 

It is probable that in all the traumatic cases the injuiy 

* Med. Times and Gaz., March and May, 1862. 

Lancet, June and July, 1S54, and Med. Times. Dec^ 1854. 
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(however different its seat) ira])licated some part of the sympa- 
thetic nervous system, either within the cranium or spinal 
cord, or in its peripheral distribution. 

SYMPTOMS. 

The invasion of diabetes is generally insidious. The disease 
is seldom recognised until it has existed some weeks or months. 
The initial symptoms (malaise and slight emaciation) pass 
unnoticed, because the appetite continues good ; but the 
patient’s suspicions are at length aroused by the increasing 
frequency of the calls to make water, and an incommodious 
thirst. The disease sometimes, however, attains a high inten- 
sity in a few weeks. In one of my cases as much as fifteen 
pints of urine a day were secreted in the third week. 

As the disease advances, it assumes its characteristic features. 
The thfrst becomes insatiable, the appetite excessive or vora- 
cious, the skin harsh, dry, and scurfy ; the patient emaciates ; 
the countenance wears an appearance of suifering, and the 
features arc drawn 5 a distressing sinking is felt at the pit of 
the stomach ; the tongue is glazed and furrowed ,* a scanty, 
tenacious mucus gathers in the mouth, which is parched and 
clammy ; the urine rises to eight, twelve, or more pints in the 
twenty-four hours ; this urine is of a pale stru-w colour ; its 
density vaides from 1035 to 1045 or higher ; and it contains a 
large proportion of sugjir : the virile powers fail ; and the 
mental faculties lose their wonted vigour. 

If the malady proceeds unchecked, these symptoms increase 
in intensity. The emaciation and loss of strength attain an 
extreme degree ; pulmonary symptoms resembling those of 
phthisis often make their appearance, and advance with alarm- 
,ing rapidity ; or colliquative diarrhoea sets in ; hectic fever is 
established ; the urine now diminisjies in quantity, perhaps 
loses its sugar and becomes albuminous ; the legs become oedc- 
matouB ; and the unfortunate sufferer is at length released, 
often very suddenly, either by sheer exhaustion, or he is carried 
off by one of the numerous complications of the disease. 

Some of these symptoms require a more detailed considera- 
tion. 
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The urine . — The essential features of the urine in diabetes 
are its excessive quantity and the presence of sugar. The 
proportion of the latter varies from 8 to 12 per cent. It is 
chemically identical with grape-sugar or glucose. The quantity 
of sugar excreted daily ranges from 15 to 25 ounces ; but it 
may amount to two pounds or more, or fall to an ounce or less. 
The proportion of sugar is ahvays increased after food, and 
diminished aller tasting. After the use of starchy or saccha- 
rine substances, the increase is much greater than after animal 
food. In many of the milder cases, and probably in the 
earliest stages of all, the urine becomes free from sugar when 
starch and sugar are entirely w’ithdrawm from the diet ; but in 
confirmed cases the urine still continues saccharine — though in 
greatly diminished intensity — when the diet is purely animal, 
and even when no food at all is taken. In this last case the 
sources of the sugar arc necessarily the tissues of the body. 

The density of diabetic urine usually fluctuates a few de- 
grees above or below 1040 ; it may rise to 1055 or 1060, or 
sink to 1015. 

Intercun'ent inflammatory or febrile attacks cause the sugar 
to diminish, or even to temporarily disappear. Toward the 
approacli of death a similar diminution is observed. 

The quantity of the urine oscillates usually between 8 and 
15 pints daily; but it has been known to exceed 32 pints., 
■When the diet is restricted to animal food, the urine is gene- 
rally reduced to four or five pints a day. The quantity of the 
urine is about equal to the liquids imbibed. The opinions 
formerly held, that the urine exceected the ingested liquids, 
and that the body absorbed water through the lungs and 
skin, or generated it de novo from the elements of the food and 
tissues, are quite unsupported by more rigid observations of 
recent date. 

When the flow is considerable the urine has a very pale 
straw tint and a peculiarly bright aspect. It speedily becomes 
opalescent when exposed to the warm air, and in a few hours 
ferments with abundant disengagement of gas and production 
of spornles and filaments of the yeast plant. These latter form 
a white flour-like deposit in diabetic urine after it has been 
kept awhile. 
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"When the flow does not exceed four or five pints, the colour 
and general appearance of the urine are natural. 

With regard to the ordinary constituents of the urine, no 
particular alteration takes place in their rate of excretion 
beyond a diminution of their proportion to the water, and 
(generally) some al)solutc increase of their quantity. Very 
contradictory statements have appeared on this point : but the 
more trustworthy observations ap]:>ear to support the above 
conclusion, especially with respect to urea. Uric acid is often 
diflBcult to detect, owing to the immense proportion of water ; 
but it is not really absent, as has been alleged ; and wlien the 
volume of the urine is reduced to four or five pints a day, uric 
acid frequently forms an abundant deposit of large dark -red 
crystals. More rarely I have observed oxalate of lime ; and in one 
instance a persistent deposit of crystallized phosidiatc of lime. 

The presence of a small quantity of albumen, and even of 
blood, is not uncommon in advanced cases, and constitutes an 
untoward sign. In a gouty old gentleman who was passing 
four pints of a moderately saccharine urine a day, I detected 
(in addition to a little albumen) transparent fibrinous casts of 
the uriniferous tubes. 

Thirsi is one of the earliest and most persistent symptoms 
of diabetes, and has often led to its detection. Diabetic 
patients will generally drink from 8 to 12 pints a day ; but 
sometimes they imbibe as much as 25 and 35 pints a day. 
Nevertheless, this enormous potation does not suffice to 
quench the intolerable thirst — nay, it seems even to intensify 
it. A perpetual painful dryness of the mouth and fauces 
remains in spite of a deluge of water. Patients have even 
been knowm to drink their own urine to allay their craving 
for fluids. 

The immediate cause of this thirst is, probably, the existence 
of sugar in the blood. This crystalline substance, like any 
other crystalloid, creates a demand for water to effect its 
dissolution and elimination from the body. On the other 
hand, the consumption of large quantities of water seems to 
aggravate the disease, by accelerating the disintegration of the 
tissues. 

Inordinate appetite is not nearly so constant a sym];)tora as 
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excessive thirst ; and in the course of the complaint there is 
not unfrequently complete anorexia. Toward the fatal termi- 
nation a loathing for food of every sort often prevails, and is 
accompanied by rapid sinking of the powers of life. 

EmarMiwn is generally a prominent symptom ; and the 
degree of it is proportional to the intensity and duration of the. 
disease. The disappearance of fat is probably not without 
direct connection with the unnatural transformation of the 
amyloid substance of the liver into sugar ; as it seems highly 
probable that the normal destination of this is, partly at least, 
to nourish the adipose tissues of the body. Emaciation is, 
however, not an invariable concomitant of diabetes. One of 
my patients weighed over 15 stone, though he had been voiding 
daily 12 pints of highly saccharine urine for some months. 
One of Front’s diabetic patients weighed 23 stone! This 
obese class of cases is markedly less severe, and of more 
hopeful prognosis than the generality, 

The emaciation is not confined to the fatty tissues ; the 
muscles become atrophied, and even the heart itself. The 
enormous flow of fluid through the kidneys explains to some 
extent the excessive emaciation of diabetic patients ; for it 
has been shown by Gqnth, Bocker, and Hosier, that simple 
transudation of water through the body increases the disin- 
tegration of the tissues, and induces rapid loss of weight, 
unless the deficiency be made up by increased supplies of food. 
In diabetes, notwithstanding the enormous amount of aliments 
ingested, the defective state of the digestive organs prevents 
the possibility of suitable compensation by increasing the 
supply from without. In agreement with this view, it is found 
that when the flow of urine in diabetic patients is brought 
down by appropriate treatment to three or four pints a day 
there is usually no farther loss of weight, or even the patient 
recovers some of what he has lost, though the urine still con- 
tinue saccharine. 

Dryness of the shin is a usual and very unpleasant symptom 
of diabetes, and its intensity is proportional to the diuresis. 
Some diabetic patients, however, sweat freely throughout their 
complaint ; others only begin to sweat on the advent of hectic 
fever. 
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The temperature of the body is usually normal — often sink- 
ing a little below the normal — sometimes even markedly so. 
Even in intercurrent inflammations it scarcely rises above the 
healthy standard. 

The prevalence of hoils is a curious occasional coincidence 
of saccharine urine. In a gentleman recently under iny care, 
successive crops of boils were the earliest symptom of the 
disease. Sometimes they constitute veritable furunculi, and 
as many as twenty-two have been counted at the same time 
on a diabetic patient. They may even be the immediate 
cause of death. Other cutaneous affections are sometimes 
seen, less frequently than boils, namely, psoriasis and im- 
petigo. 

An erythematous and excoiiated condition of the urethral 
orifice (due to the irritation of the saccharine urine) is occa- 
sionally a source of great discomfort ; and in the female, heat 
and itching about the vulva is a common and distressing 
symptom. 

Dr. Garrod states that mdema of the hf/a is a constant feature 
in diabetes. It certainly is very common ; and the flat surfaces 
of the tibiae can nearly always be made to pit on firm pressure, 
even when no fulness exists about the ankles. I am satisfied, 
however, that this pitting, when very slight, is not due to 
oedema, but rather to the soft atonic state of the subcutaneous 
tissues. 

Ascites and (edema of the arms ami hands occurred in one of 
my cases. Ascites is also mentioned in one case by Fischer, 
Avhere the disease was complicated with cataract. 

The dryness of the mouth usually corresponds to that of the 
general surface. The tongue is commonly red, preternaturally 
clean, cracked, and denuded of epithelium. In the less severe 
cases, or when amelioration has been brought about by treat- 
ment, the tongue is moist, and coated with a thin yellowish- 
white fur. In the majority of diabetic patients the teeth arc 
gradually destroyed by caries ; and the gums become spongy, 
swollen, loosened from the teeth, and liable to bleed. The 
destruction of the teeth ia attributed by Falck to the excessive 
acidity of the saliva, due to the generation of lactic acid from 
the sugar present in the secretions of the mouth* Sometimes, 
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liowevcr, the teeth arc preserved i)orrcctIy, in persons who liavc 
been diabetic for many years. 

The dijioitivc oryms rarely bear the unnatural strain put 
upon them by tlic excessive feeding of diabetic patients, witliout 
at length reseiiUiig the ill-usage. Epigastric pains and a sense 
of sinking at tlie scrobiculus cordis, llatulcncc, and occasional 
vomiting, are the most common symptoms. As a rule the 
bowels are constipated, and require artificial aid to promote 
their action. The faeces are generally pale. In advanced 
cases diarrhoea not unfrequently occurs, sometimes of a dysen- 
teric cliaracter. This is a formidable and generally speedily 
fatal complication. 

The menial state sulfers a marked alteration in confirmed 
cases ; but the degree and type of it varies a good deal. The 
change most commonly observed is a heaviness and apathy, 
a disinclination to mental and bodily exertion, sometimes a 
positive drowsiness. The natural firmness of the character 
gives place to a de})lorable pusillanimity and a want of moral 
sense, which are Ibreign to the individual in a state of health. 
Persons who previously have been above every equivocation or 
concealment', resort to petty cunning and positive untruthful- 
ness to deceive their medical attendant as to their food and 
drink. Nevertheless, the intelligence itself is not troubled, 
and continues clear to the end. 

The sexual functions undergo a notable declension of vigour 
in advanced cases ; and there is frequently actual impotence 
from failure of the power of erection. This defect, however, 
is not a permanent one ; and if amelioration take place the 
virile powers return early. Exceptions to this rule also occur. 
Dr. Prout mentions an instance of a confirmed diabetic, who 
married and had two children, though the saccharine condition 
of the urine still persisted. 

The bloody as might have been expected, is unnaturally 
charged with sugar in diabetes. It has been found in the 
proportion of from 0-3 to 0'5 per cent. From the blood, sugar 
finds its way into all the tissues and fluids of the body. Sugar 
has been found in the fmces, the sweat, the humours of the 
eye, the tears, the saliva, and the gastric juice. 
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COUESK, DURATION, TEEMINATIOX. 

Diabetes is an essentially chronic ditease ; its course is 
measured by months and years. Tho ordiimry duration of 
diabetes is from one to three years. Sometimes the disease 
runs a rapid course and terminates in a few months or 
weeks. The most rapid example which I have seen was a 
shopkeeper aged thirty-four. He was perfectly healthy until 
June 9, 1875. lie was then suddenly seized Avith intense 
thirst, and profuse discharge of highly saccharine urine, and 
died on June 18, after an illness of only eight days. I suaa" 
another case, a child of three yeaj's, avIio died in three weeks. 
Becqucrel mentions the case of a boy of nine years who died 
in six days. On the other hand, cases sometimes run on for 
six, eight, or ten years. The following table shows the dura- 
tion of diabetes in 100 fatal cases, collected by Gricsinger ; — 

Under 3 months 1 esise. 

between 3 and 6 nioiitlis . . . . ‘2 eiiscs. 

„ 6 „ 12 13 „ 

„ 1 „ 2 years 30 „ 

,, 2 „ 8 „ 20 „ 

,, 3 ,, 4 ,, . . . . . 7 ,, 

A K O 

,, . . . . , ^ 

,, 5 ,, 6 ,, . . . , . 1 ,, 

„ 6 „ 7 2 „ 

>» ’ 7 ,, 8 ,, . . . . . 1 ,, 

Undeterniiiied . . . . . . 12 „ 

The progress of diabetes is usually equable and continuous ; 
but cases are met Avith, not very unfrequentlj^ in which the 
symptoms intermit — the saccharine state of the urine ceasing 
and recurring at intervals. Dr. Bence Jones * has published 
an account of several such cases in old persons ; and I have 
encountered similar ones in my own practice. These will 
be again noticed among the milder types of the disease. 
Girard records an example of intermittent diabetes a girl 
of eighteen.f 

If diabetes does not terminate through one of its complica- 
tions, the patient becomes gradually drowsy, and finally dies 

< * Med. Chir. Trans., Yol. zxxyi. 

t Union Med. 1855. 
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coma^se — sometimes with the occuiTence of convulsions* 
Not* unfreqiiently death is at the last sudden. One of my 
patients fell back dead while eating his dinner. 

The sym])toms sometimes begin suddenly, and not insi- 
diously. Not unfrequently too, the symptoms are much more 
violent in the first few nionths than at a later period, when 
the disease has become confirmed. When diabetes has already 
existed two or three years the thirst and voracity rarely main- 
tain tlicir primitive intensity. This change from a more acute 
to a more chronic state must not, of course, be mistaken for a 
real improvement. 


COMPLICATIONS. 

The complications of diabetes assume a prominent place in 
its history, inasmuch as the disease only exceptionally proves 
fatal solely through its own intensity. More frequently an 
intercurrent disorder supervenes, which carries off the patient. 
The most common and formidable complication is pulmonary 
tubercle, which affects nearly one half of the cases protracted 
to the third year. The pulmonary disease runs the course 
of rapid phthisis. A low and fatal type of inflammation is 
also liable to arise in the lungs, pleura, or peritoneum. In 
every tissue of the body there exists a tendency to asthenic 
inflammation, apt to run on to abscess, diffuse suppuration, 
sloughing, phagedmnic ulceration, or gangrene.* 

The occurrence of boils and carbuncles in diabetic patients 
has long been known. The statement of Prout that sugar is 
always present in the urine of patients suffering from boils,, 
is certainly incorrect. Dr. Goolden mentions the case of a 
medical man, long diabetic, who had an enormous anthrax on 
the nucha, which compromised his life. He recovered, how- 
ever, from the antlirax, and with its disappearance the sugar 
departed from the urine. P. Frank cites an almost simil^ 
case. Phillipcaux and'Vulpian (Gaz. Hebd. Dec. 6, 1861) 
relate an example of anthrax in a hemiplegic patient who 
was not previously diabetic. During the suppuration of the 

* Dr. Mattlie'ws Duncan records a c^e of pregnancy and labour complicated 
with diabetes. The patient died on the day after the induction of premature 
labour. Edin. Hed. Jom*n. Feb. 1873. 
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anthrax the urine became strongly saccharine ; but ceased to 
be so when the anthrax cicatrised. 

Gangrene of the lower extremities, resembling gangroena 
senilis, has been several times observed in diabetes. Tvyo 
examples have recently come under my observation .of fatal 
gangrene of the great toe in diabetic subjects. One was a man 
of seventy, who had been diabetic for twelve years. No pulsa- 
tion could be felt in the arteries of the corresponding limb 
below the popliteal. The other was sixty years of age, and was 
not suspected to be diabetic until the toe became gangrenous. 
Sir H. Marsh* mentions the case of a lady, about seventy years 
of age, suffering from diabetes of long standing, who was carried 
off suddenly with gangrene of the foot and leg. On examina- 
tion an obstruction was found in the iliac artery. Dr. Colics 
(quoted by Mai’sh) had seen two. similar cases of obstructed 
tu-teries, and fatal gangrene in diabetes. In 1845, Carmichael 
presented to the Pathological Society of Dublin two cases of 
senile gangrene of the lower limbs in diabetic patients.t Mar- 
chal dc Calvi has drawn attention to the same subject more 
recently, and published four new eases. Additional cases have 
also been brought forwai*d by Hodgkin, Landouzy, Cham- 
pouillon. Billiard, f and others. 

Defects of sight in connection with diabch^s have of late 
years attracted a good deal of attention. They consist either 
in an eiifeeblcment of vision (amblyopia), or cataract. 

Amblyopia occurs, according to Boueliardat, in about a fiftli 
of the cases of diabetes. Generally speaking, it is slight in 
degree and temporary, or recuiTent. In one of Griesinger’s 
patients the amblyopia ceased when a flesh diet was used, but 
it was succeeded, shortly after, by cataract. Permanent am- 
blyopia is less frequent ; it occurs only in advanced cases, and 
is a sign of approaching fatal termination. The dimness of 
^ht steadily increases, and at length ends in total blindness. 
It seems to be owing to atrophy of the retina.§ 

* Dublin Quarterly, 1854. f Med. (laa. 184(5, p. 110, 

X See Charcot, Gaz. Hebd. Aug. 18G1; and Dr. Hodgkin, Assoc. Med. 
Journ. 1854. The whole subject is treated exhaustively hy Marchal de Calvi 
in his recent work, cited at the head of this chapter. 

§ For further information on this subject 1 must refer to LL‘corch6’.s articles, 
“Do famblyopie diab^tique.” Gaz. Hebdom. Nov. 1801. 
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Diabetic cataract was first noticed in tliis country by Mr. 
France, and Leeorche lias given an excellent resum6 of what 
was known on the subject up to 1861. It occurs generally 
in inveterate cases of long standing. It is an unfavourable 
sign ; and death follows its appearance usually in a few 
months ; but sometimes patients with diabetic cataract 
survive for years. The frequency of cataract in diabetes. has 
been estimated very dillerently by different authors. Grie- 
singer observed cataract in three out of his own seven cases. 
V. Gracfe estimates the proportion as one in five ; Bouchardat 
as one in thirty-eight. Garrod had not encountered ciitaract 
in any of the large number of cases of diabetes which he had 
seen. Out of forty-five cases (written in 18G5) which I have 
treated, only one had cataract. Of 225 cases collected by 
Gricsinger, cataract occurred in twenty. 

Diabetic cataract comes on, sometimes without previous 
defect of vision, sometimes after one or more attacks of tem- 
porary amblyopia ; sometimes it complicates permanent am- 
blyopia. It generally arises after the diabetic state has lasted 
eighteen months or two years ; but it has been known to 
appear in six months. Its appearance may coincide with 
aggravation, amelioration, or stationary condition of the proper 
diabetic symptoms. Its course is rapid; the two eyes may 
become completely cataractous in a. few days ; sometimes it is 
developed more slowly. It begins in one eye — ^generally the 
right — but soon involves the two. In the case which I ob- 
served, a woman, twenty-four years of age, had been diabetic 
for two years and a-half. Three months previously the left eye 
became suddenly cataractous : in less than a week the opacity 
had reached its maximum. The right eye was still clear and 
vision perfect. 

Cataract in diabetes is nearly always of the soft kind ; but 
examples of hard diabetic cataracts have been met with by 
V. Graefe, Guersant, and Sir W. Wilde. 

It has been conceived by Weir Mitchell * and Dr. Richard- 
Bont that diabetic cataract is produced by physical imbibition 
into the lens of the saccharine matter of the aqueous humour 

* American Joum. of Med. Sc., Jan. 1860. 

+ Brown-S6quard’s Joum. de Physiologie, July, 1860. 
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of the eye. This opinion is based on the temporary opacity 
produced in the crystalline lens of the frog, when the animal is 
immersed in a saccharine solution, or when a similar solution 
is injected into the cellular tissue. It is very doubtful how- 
ever whether the two conditions are really pathologically ana- 
logous. Lccorchc failed to produce opacity in the lens of 
rabbits by injecting syrup into the eye. Artificial cataract in 
the frog speedily disappears when the anifnal is I’emoved from 
the saccharine solution : but diabetic (iataract is permanent, 
and does not disappear when amclioratiou of the symptoms 
takes place, llow, on the imbibition theoi’y, can the cases be 
explained, in which (as in the instance wdiich occurred to 
myself) one lens has been completely opaque for months while 
its fellow still remains perfectly transparent ? How also 
should its occuiTcnce be (as a rule) so long delayed, and arise 
so suddenly, without any corresponding increase in the 
quantity of sugar in the urine ? It seems more probable that 
diabetic cataract is one of* the many degenerations of a low 
inflammatory type so common in confirmed diabetes. 

Hepp failed to find sugar in a cataractous lens removed 
from a diabetic patient. J^ischer obtained a similarly negative 
result in another case. But Steeber found sugar in a lens 
examined by him.* 

Operations lor diabetic cataract generally fail, from uncon- 
trollable suppuration of the eyeball. Sometimes, however, the 
operation succeeds ; and if the primary complaint be stationary 
and quite uncomplicated, operation may bo recommended as a 
possible solace to the remainder of life. 

PATHOLOGY AND MORBID ANATOMY. 

Although diabetes is a frequently fatal disorder, necrology 
has thrown but an uncertain light on its scat and nature. 

The more palpable anatomical changes wdneh have been 
often* found in the lungs and elsewhere, are manifestly not due 
to the disease itself, but to some of its numerous complications. 
Physiological data would lead us to look for the primary seat 


Aimalcs d’Oculistiques, xlviii., p. 192. 
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of diabetes in the liver itself, or in some part of the brain or 
nervous system connected with the liver. 

The liver has certainly not yet given up its secret, if it have 
any. The accounts of its appearance, after death from diabetes, 
are contradictory. Its size is usually normal ; sometimes it is 
a little enlarged, sometimes a little atrophied. In some cases 
it is congested, in others the reverse. Occasionally, it contains 
a good deal of sugar— more frequently, none at all. Dr. Wilks 
believes that the diabetic liver presents differences to the eye 
which enabled it to be distinguished from others : it is firm, 
tough, homogeneous or uniform in appearance, and dark in 
colour.* But other descriptions are quite at variance with 
this. Griesinger found the liver granular and easily torn in 
one case ; in fourteen others the livers were perfectly normal. 
Dr. Dickinson sees in the livers of diabetic patients evidence 
of long-continued hyperaemia, ending in overgrowth of the 
epithelium and fibrous tissue. 

Microscopical investigations have been equally unsatisfac- 
tory. Forster and Griesinger found the liver-cells natural. 
Beale t and Frerichs t remarked a diminution or absence of 
fat. Pavy found the fat undiminished. Stockvis found the fat 
undiminished, but an unusual proliferation of the hepatic cells. 

Of the bile, Dr. Pavy remarks, that in nearly all the cases 
in which he has specially examined it, it has presented a 
striking api)earancc, resembling a rhubarb mixture, and depo- 
siting a copious sediment consisting of columnar epithelium, 
and yellow, amorphous, granular-looking matter. 

Front says that he frequently observed a gorged condition of 
the veins terminating in the portal system. 

The researches of Bernard on artificial glycosuria, and the 
large number of recorded cases of diabetes iu which the 
disease has followed or coincided with disease or injuries of 
‘the brain, have directed the attention of pathologists to a 
more minute examination of the nervous centres. 

The floor of the fourth ventricle has been examined in 
several instances. Sometimes it has been found quite natural ; 
in other cases it was found the seat of serious pathological 

* Pavy on Diabetes, p. 140. f Med. Chir. Kev. 1853, p. 226. 

» X Cited by (Jriesinger, loc. cit. p. 34. 
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changes. In 1860, Lays brought before the Societe de 
Biologie an example in which thi6 spot was softened, highly 
vascular and of an unnatural brown colour. The nerve-cells 
were found degenerated and fall of yellowish granules.* Mon- 
neret followed up this observation with another in which 
similar changes were encountered in an earlier stage.t Tar- 
dieu records a case of diabetes in which there existed slight 
paralysis of the left side for three months : the diabetes j)er- 
sisted until death two years afterwards from phthisis : the 
medulla oblongata was found congested and of a dark grey 
■colour.! . 

In his recent work on diabetes, Dr. Dickinson describes the 
changes in the nervous system found by him in eleven fatal 
cases. A practised and careful eye, he says, will often detect 
a fine porosity in limited patches of the white matter, as if it 
was closely beset with pin-holes, each puncture containing a 
vessel much smaller than itself, tinder the microscope these 
excavations become conspicuous objects. The excavations are 
found about arteries or in positions which 6»rtcries have once 
occupied. They are sometimes globular, and at their maximum 
such as would lodge peas. Often they are elongated and 
narrow, and may be described as tunnels directed by the course 
of the vessels. They are'eaused by a destruction and absorp- 
tion of the nervous matter along the course of the arteries, 
and are, at least in some instances, caused by an escape of the 
contents of the vessels into the surrounding tissues, with con- 
sequent degeneration, softening, and removal of the nervous 
matter which has been permeated by the intrusion. 

When the disease has proceeded to its natural end the 
excavations are widely scattered through the brain ; numerous, 
small, and closely set in the white matter of the convolutions, 
fewer and larger about the central parts. The corpora striata, 
optic thalami, pons, medulla and cerebellum are the chosen 
seats for the largest and most striking holes. The white 
matter of the convolutions is often rendered strikingly cribri- 
form, in patches, by numerous erosions. More than fifty have 
been found in a space of not half an inch square — minute, but 

* Bulletin do la Soc. de Biol., 1860. t GFaz. d. H6i>., Jan. II, 1862. 

! Ked. Times and Gaz. Feb. 1862. 
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distinctly visible to the naked eye. Each contains a vessel, 
usually an artery, around which is an irregular interval, con- 
taining crystals of haeniatine and products of nervous degene- 
ration. These holes are evidently exaggerations of the peri- 
vascular spaces. The cavities, whatever their size and place, 
are much tlie same in apjiearance and contents. They are 
abruptly bounded, usually with a narrow margin of disinte- 
grated nervous tissue, the brain matter outside this.being abso- 
lutely natural. According to their date, they contain degenerate 
remains of nerve tissue, remnants of blood-vessels, or of ex- 
truded blood, or arc empty. The products of nervous degene- 
ration are first removed, then for a while the cavity contains 
only dilated or shrunken and obsolete arteries, with areolar 
tissue derived apparently from the perivascular sheath, and, 
crystals of haematinc. Lastly these disappear also, and a 
mere vacuity is left. The changes in the cord are similar to 
those in the brain, but less declared. 

Dr. Dickinson regards these lesions as the initial pathological 
fact of ordinary idiopathic diabetes, and as the primary cause 
of the glycosuria. Whether these observations, and the deduc- 
tions drawn from them, will stand the proof of controlling 
inquiries, remains to be seen. They have not, even now, been 
allowed to pass without challenge. Xiilz * states that in three 
cases of fatal diabetes examined by him no enlargement of the 
perivascular canals of the medulla could be discovered, neither 
with the naked eye nor the microscope. The same author 
cites W. Muller as having carefully compared the medulla in 
three diabetics and in two cases of paralytic dementia, and 
as coming to the conclusion that diabetes may exist without 
enlargement of the perivascular canals, and that enlargement 
of the perivascular canals may exist without diabetes, and, con- 
sequently, that the anatomical changes found by Dickinson 
have no causal connection with diabetes. 

Dr. Dreschfeld, Pathological Lecturer in our Medical School, 
made a communication on this subject to a meeting of the 
Manchester Medical Society, on Dec. 1, 1875. He had ex- 
amined the brains of two fiatal cases of diabetes. In both 
these cases the brain and medulla were most carefully searched, 

* Beitrage z. Path. u. Therap. d. Diab. Mell. Marburg, 1874, p. 10. 
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and microscopical sections were made both from fresh and 
hardened preparations, but in none of them could alterations 
in the perivascular canals be discovered, such as have been de- 
scribed by Dr. Dickinson. Indeed one of the specimens had been 
used by Prof, (lamgee to illustrate before his class the normal 
histology of the brain. It certainly seems strange, if this wide- 
spread destruction of nervous matter really occurs in diabetes, 
that mental aberration and paralytic accidents should be so con- 
spicuously absent from the clinical history of idiopathic diabetes. 

Lesions of the pneumogastric and of the sympatlietio nerves 
have also been found in some cases of diabetes. Ifarley cites 
a case in which a calcareous tumour as large as a hazel nut was 
found pressing on the right vagus in the chest. 

Of the secondary lesions or complications, those found in 
the lungs are the most common. Out of sixty-four autopsies 
collated by Griesinger, tubercles were found in the lungs in 
thirty-one, or nearly one-half. Pavy and Wilks believe that 
the pulmonary mischief is not always genuine phthisis, oven 
when it runs a closely similar course, but consists in a chronic 
inflammation leading to the breaking down of the lung tissue 
and the formation of cavities. 

Pneumonic consolidation and gangrene of the lungs have 
likewise been not unfrequently found. Sometimes (not always) 
gangrene of the lungs in diabetes is not accompanied by the 
characteristic foetor of that complaint. 

In long standing cases, the kidneys are not unfrequently 
found seriously altered. Out of Griesinger’s sixty-four autop- 
sies renal alterations were found in thirty-two. In seventeen 
instances there was degeneration resembling some form of 
Bright’s disease, mostly with fatty degeneration of the renal 
epithelium. Granular atrophy of the kidneys was never 
found ; but cysts, cicatricial spots, adhesions of the tunica 
propria and pyelitis. In five cases the kidneys were markedly 
hyperaemic, and in seven considerably hypertrophied. Prout 
states that the kidneys of persons dying of diabetes assume 
frequently a peculiar deep orange tint on exposure to the air. 

The stomach is commonly found distended, and the mucous 
membrane thickened and softened. 
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PHYSIOLOGIf^AL AND THEORETICAL CONSIDERATIONS 
RELATING TO DIABETES. 

Muoli lias been thrown on the pathology of diabetes by the obser- 
vations of Beraard and others on the jiresence of an amyloid substance in 
th(3 liv<*r, and th(3 possibility of inducing glycosuiia in animals by artificial 
means. A resume of the present state of these questions is absolutely 
ne(;(‘.ssary to the comprehension of any theoretical views of diabetes. 

Bernard discovered tlic fundamental fact, that the liver of all healthy 
animals contains a large quantity of a substance resembling starch or dex- 
trine. 'When the liver of an animal newly killed is abandoned to itself in 
a waiTU place, it speedily b(M*onies charged with sugar by the conversion of 
a portion of tliis substance into glucose ; and when the sugar so produced 
is washed completely out by a stream of water, the organ abandoned to 
itself, as before, becomes, again in twenty-four hours, abundantly charged 
with sugar. This conversion goes on until all the amyloid substance is 
cdianged into sugar. The transfomiation here witnessed takes place by the 
action of a x>ocuiiar ferment w^hich circulates in the blood. 

I have obtained the amyloid substance of the liver (which has received 
the various names of animal or hepatic dextrine (or starch)^ hepatipx and 
nooamylnm) in the greatest purity and with the gi'eatest ease from the liver 
of the oyster. The large fawn-colouivd mass, which constitutes the deli- 
cacy of this mollusk, should be cut out, and idungcd for a few minutes 
into boiling water. The hardened mass is then pounded in a moitar, 
mixed with a small quantity of water, and boiled so as to form a decoction. 
This is .subse(iuently filtered and poured into fiye times its bulk of strong 
.ahiohol or glacial acetic acid. Aji abundant precipitation of snow-white 
flakes is produced. 'J'his is the amyloid substance. It is collected on a 
filter, washed with alcohol and dried. 

When pure, liepatio dextrine is a wlute, tasteless, inodorous body. It 
dissolves freedy in water, forming an opalescent solution like skimmed 
milk, it contains no nitrogen ; its formula is With iodine 

it behaves like vegetable dextrine, yielding a deej) wine-red coloration. It 
does not reduce the salts of copper nor ferment with yeast ; but (like starch 
and dextrine) it is speedily converted into glucose by the contact of warm 
saliva, pancreatic juice, or diastase. It is similarly converted by the con- 
tact of fresh blood, which has no effect on stai*ch and dextrine. This last 
pro]>erty is its iieculiar characteristic. 

Schiff has satisfied himself, by a most ingenious set of exxieriinents, that 
lie has detected the exact situation and physical condition of the amyloid 
substance in thp liver. He found it, not infiltrated or dissolved in the 
hepatic tissue, but collected into se][)arate vesicles or granules precisely jis 
occui’s with-starch in the vegetable kingdom. In the frog, he found under 
a magnifying jKiwer of 600 diameters, that tlie liver-cells, in addition to 
one or two round nuclei and twelve or twenty fat globules, contained an 
immense number of minute pale vesicles vaiying in size fium ^ to of 
a line. Within these vesicles the amyloid substance is accumulated. The 
outer membrane (as in the vegetable starch-granule) contains nitrogen. 
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Nasse* has subsequently detected similar amyloid vesicles in the liver-cclls 
of warm-blooded animals. They ilifier from most of their vegdabh*. bomo- 
logues in not possessing concentric markings, and in not yielding a blut? 
coloration with iodine. I have endeavoured to vtu'ify these oljsei-vations in 
the liver of the frog and the oyster, but without sikjccss. 

Animal dextrine is always present in the livers of all the licalthy animals 
hitherto e.xamiued, whether living on vegetabh? or aiiiinul food, or fiusting. 
But under a vai’iety of diseased and unnatural conditions it quickly dis- 
appears. The cireumstenees preceding death from disease, are such, that 
the liver scarcely over contains a trace of amyloid substance when examined 
2 mt viortem. 

The 2 >ecuUar fcrnwiii of the liver-dextiinc. exists in the blood, but has 
not yet been isolated. It is not liable to tUsappear umlcr those conditions 
of diseas(i which cause the hcpaticalextrine to vanish so quickly. Never- 
tlieless it is sometimes absent. Scliiff made the (airioiis dLsc-ovory that this 
ferment totally disappear from frogs during the second half of the winter 
and the early spring montlis. Tliis o(;curs as a regular event, in the. annual 
changes which these hatrachians undergo. During this interval the liver 
is as full as usual of amyloid substance, but tio spontaneous ]M-odiu;tion of 
sugar occurs when the organ is abandoned to itself in a warm place, and 
artificial glycosuria cannot be cnge.iideii'd in such tinimals. Wlien, how- 
ever, the blood of anotlier animal, wliicli is not in this pc^eailiar condition, 
is injected into the bodies of winter frogs or applied to tludr livers, the 
usual in’oduction of sugar takcs-xdace raindly. This absenci* of a Ibnnent 
has not been noted, as a regular occiUTene,e, in any wurin-blooded animals ; 
but Dr. Pavy states that he once encountered a lujalthy rabbit in this 
condition. 

Great divergence of opinion piwails as to the dcistiny of the, livcu’-diy;:- 
trino during liealthy life. Many physiologists adhei e to the view of 
Bernard, and believe that, a continual conversion of this substance into 
sugar is going on in tlie liver, and that a quantity of sugar is being con- 
stantly poured into the hej)atic veins and eaii ied oil' into the circulation .f 
Dr. Pavy, on the other hand, contends that then^ is no converaion ol’ 
hepatic dextrine into sugar during healthy life, nor any continual stream 
of sugar flowing into the circulation ; and that whei» such convtu-sion does 
take place it is an .ahnonual or diseased occun*enee, or due to j^oai-mortem 
changes. 

Ill cold-blooded animals the view of Pavy has aiqieared to me to he the 
correct one. I have rejicatedly tcst(‘,d tluj point in frogs and oystei‘s, and 
have never succeeded in detecting a trace of sugar in the liver, if the organ 
Wits examined before the possibility of any changes. In the. 

case of the oyster the expeiiment is a veiy easy one. A fi’esh oyster ia cut 
in half with a pair of scissors, in such a way that one lialf shall drop into a 
cajisule of boiling water : the other half is laid aside in a waini place. 

* Arcliiv dee Vereins fiir gemeinschaftl. Arbeiten, IV. I., p. 97. 

+ Among these may be mentioned Harley (Proc. Roy. Soc., vol. x. p. 289) ; 
Schmidt, of Dorpat (Oomptes Bendus, t. xlix. p, 63), and Lusk (New York 
Med. Joum., 1870). Dalton, Treatise on Human PhysioJogj^ 5th cd. 
p. 193. 

n 
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Tlie latter very speedily bocomes abundantly snccharine ; but in the former 
the ferment has Is’en rendered inert by the lieat, and not a particle of sugar 
can bo detected in it, even after l>eiiig long kept in a wanii ])lace. The 
conditions in the oyster’s liver ai*e j>reciscily similar (as far as is known) to 
tliose in the ' liver of a, warm-blooded animal. An abundance of amyloid 
matter and the ferment co-exist side by side in the* organ, and yet no re- 
action tukiis ]»lace between them, and no sugar is produced, so long as the 
noimal state, is maintained. 

A similar exiieriment is more difficult in wami-blooded animals, bccjauso 
it is impossible to proceed with the same celerity ; yot in Dr. Pavy’s bands 
the results obtain(Ml ^vere fully contiiinatory of liis doctrine. Bernard’s 
gly(jogeni(i tluiory rests chiefly on the fact that in newly-killed animals tho 
blood of the hepatic veins has been found scmsibly richer in sugar than that 
of the body generally. Pavy attributes this result to rajnd changes which 
take place during tin* pcnformunce of the experiment. Ho has- varied the 
Xnocei^ding in such a manner as to avoid these disturbances. Ho cathc- 
terized the right heart by introducing a tube along the jugular vein. In 
this way, if the animal I'cmained quiescent, the blood of the hex>ati(} veins 
was obtained in its normal state. He^mtic blood so obtained, was found 
to contain only those minute traces of sugar which exist in every pai-t of 
tho circulation. 

Dr. Bobert McDonnell,* in an admirable series of researches, has re- 
peated and varied the exx)criments of Pavy, and obtained results which do 
not seem to admit a possibility of doubt that amyloid substance is not 
convei*ted into sugar in the liver during healthy life. In his memoir 
on the functions of tho liver, t McDonnell brings forward some facts 
and considerations of great weight in su]>x>oii: of his view, that the i*eal 
destiny of the liver-dextrine is to unite Avith nitrogen (set free by the 
disassirailation of fibrino and a portion of the albumen of tlie ].)ort.al blood) 
so as to constitute a new jn’otein coini)ound resembling casein, which is 
. being constantly iioured into the ciixjiilation through the hepatic veins.:!: 

Dr. Pavy apjieai’s to insist too absolutely on the absence of any unim- 
jK^achable evidence of the disappeamnee of sugar introduced into the blood, 
exctq»t by its removal through the kidneys. It has been fully made out 
that sugar and dextrine may be injected continuously into the blood in 
certain small quantities — that is, so much that the per-centage of them in 
the blood sliall never rise beyond 0*2 or O’S — ^without producing saccharine 
urine. § What becomes of sugar so inti’oduced is doubtful. It may not 
be oxidized, as has usually been believed, into carbonic acid and water ; 
perhaps it is traiisfonned into amyloid substance and lodged in the liver. 
Tliat it disaxq)ears, somehow, without escaping Avith the urine, cannot 
admit of doubt. Some exjieriments of Schiif aijpeai* to bear decisively on . 

* See Proceedings of theEoyal Irish Academy, Fob. 13, 1860. 

i’ Observations on the functions of the Liver, by R. McDonnell, M.D. 
Dublin and London, 1865. 

t Pavy’s results have been fiuiiher confirmed by Meissner and' Jaeger, and 
by Schiffand Herzen. The whole of this question is- treated at length in the 
2nd ed,«of Dr. Pavy’s Ai^ork on Diabetes. 

§ Schilf, loc. cit. p. 134. 
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this point. He induced artificial diabetes in frogs by i>unctnring the 
spinal cord ; be then ligatured portions of the liver, so that the discharge 
of sugar into the circulation was diminished in i)ropoi*tion to the size of 
the piece of liver included in the ligature. When a piece eqmil to about 
a fifth part of the organ was includeii in tlie ligature, sugar was still 
I)Our(id into the circulation, hiU not in sufficient quaiUitu to prodik’G 
glycosuria* 

Artificial glycosuria and dialictcs. We are led to believe then, on tln^ 
evidence? above adduced, that althougli the amyloid matter and its ferment 
must be in close proximity in the hepatic tissue, they do' not come into 
actual contact and react upon each other during healthy life ; but they 
may be brought into conjunction umler a vaiiety of unnatural coiulitions 
induced by disejise or injury ; and jJiysiologists are able to bring about 
these abnormal conditions at will, and cause sugar to appear in the 
urine. 

Artificial glycosuria may be produced in various ways, nauurly, by cut- 
. ting or puncturing diverse parts of the nervous centres and e(?rtain organi<j 
neiTes ; by impeding respiration ; xnitting animals uiid(?r the iniiuciice of 
anajsthetics and tetaniziug substances; injecting acid substances into the 
portal veins ; and thrusting needles into the liver. 

Most, if not all, of these injuries, <litterent as they ap])ear, act finally in 
the same manner, and cause dilatation of the he])atic blood-vessels, and 
consequent hyperiemia of the organ. This dilatation may (conceivably) 
be brought about in two ways ; either by an increased action of the longi- 
tudinal muscular fibi'es (dilating muscles) of the small vcsselsf — this 
would be an active congestion — or, by a paralysis of the circular fibres, 
whereby the vessels would give way and expand before the propulsive ac- 
tion of the heart. 

The contractile tissue of the hejjatic vessels, like that of the vascular 
system generally, is under the control of a distinct nerve-arrangement, 
with a local centre in its noighbourhooil (probably the cieliac ganglion) and 
upward prolongations by the sympathetic and the spinal coid into the 
cerebral centres. The separate threads of this communication arc, in the 
lower parts of their course, placed widely apart ; but they approach in the 
spinal cord ; and in the fioor of the fourth ventricle they are collected into 
a close bundle before their final dispersion into the cerebral hemi- 
spheres. 

An initation applied to any part of this nervous communication may 
cause temporary glycosuria ; and in the floor of the fourth ventricle, even 
the xmucture of a needle, if it be made exactly at the right spot (midway 

* That a trace of sugar exists in normal blood (even in flesh-fed animals) 
seems to be now generally admitted. Bernard, who originally thought this 
was consumed in the lungs, now believes with other physiologists, tliat it is 
utilised in the nutrition of the tissues and especially of the muscles. 

+ See Schiff, loc. cit. p. 92. See also a paper by the same author, Jourii. 
de TAnat. et de Phys.'’ t. iii. 369. Schiff states that cutting the sciatic 
nerve, and even the nerves of the anterior extremity, causes a slightly dial^etia 
state in rabbits. 
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between the origins of the fiiulitory nei-vcs), is sufficient. The difficulty of 
exactly hitting this sjwt renders the operation somewhat uncertain, except 
on condition of in juiing the suiTounding parts extensively ; and Schifl* 
found it preferable to pass in a needle and destroy the whole thickness of 
the cord at the i)oint of origin of the brachial nerves. This operation never 
fails to produce temporary glycosuria. In warm-blooded animals the urine 
continues saccliarint^ for a few hours ; in frogs about four days, Schiff 
gives good reasons to believe that glycosuria so produced is caused by an 
active congestion of the liver. 

The penmimit diabetes, with which practitioners are familiar in the 
human subject^ aijpears, on the contrary, to be paralytic in its nature, and 
to be due to a passive congestion of the liver from loss of contractility in 
the circular fibres of the hepatic vessels. Schiff succeeded in inducing, in 
rats, a pemanent diabetes which may “{le looked on as the time coun- 
terpart of the idiopathic disease in man. This was accomplished hy 
operating on the sjiinal cord at a lower point. Ho passed a strong needle 
into the spinal cord (with the least possible injury to the surrounding 
parts) and destroyed it, op])osito the second dorsal vertebra. Rats operated 
on in this way, lived, provided their temperature was artificially sustained, 
for seventeen and even twenty days, and continued diabetic to the end. 
Rabbits sometimes out-lived this operation nine days, and continued dia- 
betic to the last day. Aniniuls higher in the scale than rodents do not 
survive this operation. 

Tcmporaiy glycosuria lias also been induced by impeding respiration 
(Pavy) ; by poisoning with stiychnia and woorali ; by tlirusting noodles 
into the liver (Schilf) ; by chlorofoim and ether inhalations in warfn- 
blooded animals ; in frogs, by tying the afferent veins of the kidneys so as 
to increase the flow of blood through the liver (Schiff) ; by injecting 
stimulants into the hepatic veins (Harley). 

Dr. Pavy has recently found that strongly pronounced glycosuria is 
produced in dogs by injecting aiterial blood into the portal vein. This, he 
thinks, “ affords an cxjilanation of the glycosuria which follows Bernard’s 
punctura of the fourth ventricle and the various lesions of the sympathetic. 
Without any new agent being called in, sufficient is iirescnted in the state 
of the blood to account for the production of sugar that occurs. By a 
vaso-motor paralysis affecting the vessels of the chylo-i>oietic viscera the 
blood will reach the port.d system without having become dcarterialized 
in its natural way ; and in this state* it has been shown to ^lossess the. 
property of acting- within the liver in such a manner as to determine the 
production of glycosuria (Proc. Roy. Soc. June 17, 1875). 

It should also be mentioned that the introduction of large quantities of 
sugar and starch by the digestive organs occasions glycosuria,— diowing 
that the assimilating power of the liver over these aliments is not un- 
limited. Inuline (which replaces starch in the compositre) induces slight 
glycosuria, even when pai-taken of in comparatively small quantity 

(Schiff)- 

Beaiing these physiological data in mind, we shall not find any difficulty 
^in explaining the circumstances under wliich temporary glycosuria occurs 
in the human subject in connection with various injuries and diseases ; 
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and we obtain some dim insight into tho trae pathology of clinical 
diabetes. 

It must bo remembered, in searching for sugar in the urine of persons 
who pmsent the alleged conditions of glycosuiia, that the search will be in 
vain if there bo great disturbance of tho general system, and especially if, 
there be fever ; for the amyloid substance spiJcdily disappears from tho 
liver under these circumstances, and consequently no sugar can appear in 
the urine, liowever perfectly all the other conditions for its occurrence 
exist. This is doubtless tho reason of the many contradictory results of 
bed-side observations on the occun*enco of saccharine urine. I Lave re- 
peatedly examined the urine of patients with obstmction in the chest 
(emphysema, &c.) in whom there existed givat hyperocmia of the liver, 
without finding sugar : but it nearly always hapiiens in such cases that 
tho general well-being of tho patient is deeply aft'octed, or, that there is 
positive pyrexia. We ought to find saccharine urine most constantly, 
after paioxysms of whooping cough and sjwisiiiodic asthma, in the early 
stages of tetanus, after chloroform-inhalation by healthy persons, soon 
after injuries involving the nervous contn‘s or the liver, and in apoxdectic 
seizures. 

Although wo appear to bo ap^iroaching an exact knowledge of the i)atho- 
genetic elements of gly<josuria, it is yet manifestly impossible, in the 
present state of science, to frame, a comprehensive and clear theory of dia- * 
botes. It would seem highly x»robable that diabetes consists j^roximatcly 
in some disturbance of tho destiny and function of the amyloid substance 
of the liver. But this disturbance may be due originally to disease far 
away from the liver itself, in some part of tho nervous circle which controls 
this function. Occtisionally, as in traumatic cases, it is possible to jdace 
tho finger on the primary lesion ; but in the immense majority of cases wo 
are left in a sea of conjecture. Further researches conducted in tho light 
of |.)ast and future iiliysiological discoveries, can alone reduce these con- 
jectures to order and certainty. 


DIAGNOSIS AND PROGNOSIS. 

The diagnosis of diabetes is generally a very simple matter, 
when attention is once directed to the urine — the existence of 
sugar in the urine, and diuresis being the only points to bo 
ascertained. The means of detecting sugar and of estimating 
its quantity have already been fully considered. (See Jip. 181 
and 190.) 

Care must be taken, however, not to conclude too rashly 
that this formidable disease exists, from the mere finding of 
sugar in the urine. It has just been shown that the urine 
becomes temporarily saccharine under certain conditions 
quite apart from genuine diabetes. Before the existence of 
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diabetes can be deduced, it must be ascertained that there is a 
considerable quantity, and not a mere trace, of sugar in the 
urine ,• secondly, and especially, that its appearance is not tem- 
IDorary, but persistent ; and thirdly, that there is a less or 
greater increase in the volume of the urine. 

A more recondite diagnosis than this, is at present rarely 
possible : but it is to be hoped, that the time is not very far 
distant, when we shall be able to indicate the seat of the initial 
lesion in each case, and to refer it to a cephalic, spinal, sympa- 
thetic, hepatic or other category, as the symptoms or previous 
history may point out. 

Profimsis . — The genend prognosis is highly unfavourable : 
the large majority of the cases terminate fatally. A not in- 
considerable number, however, recover completely ; and many 
more attain to a state of conditional amelioration — that is, an 
amelioration which is conditional on the observance of a certain 
diet and regimen. 

The special prognosis depends on a variety of circumstances, 
of which the following ai'c the more important. The younger 
the patient the less hope of ultimate recovery. All the cases 
under twenty, which I havq seen, have eventually succumbed. 
In persons advanced in years, the appearance and persistence of 
saccharine urine is a far less serious affair : it may continue 
for many years in oscillating degree with fair preservation of 
health. It is a curious circumstance that diabetes in corpulent * 
persons is very markedly less formidable than in those of spare 
habit. Saccharine urine without diuresis is far Icss^ serious 
than when the urine is abundant. C(ztm^ paribus, the longer 
the disease has existed, the more unfavourable the prognosis ; 
mteris paribus, also, the greater the general severity of the 
symptoms, the less is the hope of amendment. The ascer- 
tained^ cause of the disease also affects the prognosis. Cases 
which can be traced to mental anxiety and traumatic lesions 
appear to be somewhat more hopeful than those for which* no ^ 
tangible cause can be assigned. 

The presence of albumen in the urine, of thoracic or in- 
testinal complications, are fatal signs. The existence of per- 
manent amblyopia, or cataract, is a very unfavourable indica- 
tion. Such cases generally terminate fatally within six or 



TREATMENT. 


247 


twelve months, and, so far as is now known, always eventually : 
that is, they are essentially incurable cases, tlibugh some of 
them survive many years. 

The results of treatment furnish important data for esti- 
mating the gravity of the prognosis. A very favourable cir- 
cumstance is the disappearance of sugar from the urine when 
saccharine and starchy matters arc withdrawn from the diet. 
Even great diminution without total disappearance of sugar is 
a hopeful sign. On tlie other hand, the persistence of sugar 
in quantity on a purely animal diet is a sign that the disease 
is confirmed and far advanced. A moist perspirable skin, a 
fair appetite, a stationary condition, are all favourable signs. 

It must be remembered, that when, by treatment, the 
disease has been brought apparently to a stand*still, a diabetic 
patient still holds his life by a very frail tenure. To use the 
expression of Dr. Prout, persons with confirmed diabetes 
though apparently in fair health, live as it were on the brink 
of a precipice. A little undue exposure to wet or cold, an 
unusual bodily exertion — trifles to the hcaltliy — may excite 
inflammatory complications which prove rapidly fatal. 


TREATMENT. 

The seat and nature of the primary lesion is, as we have seen, 
nearly always concealed ; and we know almost nothing of what 
may be called a radical treatment of diabetes. But the more 
prominent symptoms — thirst, inordinate appetite, emaciation, 
and the copious diuresis, are unquestionably dependent, in 
great part, on the accumulation of sugar in the blood, and the 
imperious necessity for its removal. A clear indication for 
treatment, therefore, is to diminish this accumulation. In our 
ignorance of any direct means of checking the formation of 
sugar in the body, we resort to the indirect method of with- 
drawing sugar and amylaceous substances (which are easily 
converted into sugar in \hQprimm vitz) from the dietary. We 
endeavour further to combat any existing disorders of the skin, 
stomach, bowels, and other internal organs, and to allay certain 
troublesome symptoms which arise in the course of the disease. 
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By meanB of a regulated diet, clothing, and habits of life, in- 
valuable help can be rendered to diabetic patients : sometimes 
so as to open the way to perfect recovery : often, nay generally, 
so as to relieve suffering and prolong life. 

Dif t . — The plan to be pureued is to withdraw as completely 
as possible, but not too suddenly, all saccharine and amylaceous 
articles — the chief of which are bread and potatoes — from the 
diet, and to replace them by appropriate substitutes from the 
vegetable kingdom, and by animal food. 

It is well known that human life can be sustained in perfect 
vigour on a purely animal diet. The inhabitants of the arctic 
regions subsist exclusively on the flesh and blubber of seals, 
flsh, and such produce of the chase as the climate afibrds. 
The fur-hunters of British America exist for many successive 
months, leading a life of great muscular activity, on a flesh 
diet alone. But in our more settled communities the use of 
bread and potatoes is almost a second nature, and deprivation 
of them is, to the great majority of individuals, an almost un- 
endurable hardship. To obviate this difficulty several substi- 
tutes for bread have been contrived which are of very great 
value in the management of diabetes.*'* 

In the choice of substances from the animal kingdom, the 
only doubtful or forbidden articles arc milk, honey, and liver. 
Butcher’s meat, cheese, butter, fat and oil, poultry, game, eggs, 
fish,*may be used freely in any form. Broths, soups, and jellies 
(prepared without meal or sugar) are also permissible ad libir 
Um. Milk, which contains considerable proportions of a sac- 
charine substance, should, as far as possible, be replaced by 
cream. Milk, however, is much less deleterious to a diabetic 
patient than might have been supposed. In a girl mth con- 
firmed diabetes I made the following trial of the effect of milk. 

* Prof. Cimtani, of Naples, advocates a more extreme degree of non-saccliarino 
and non-amylaceous diet than any x>revious writer. He gives his patients 
absolutely nothing but flesh and fish — ^forbidding even eggs, green vegetables 
and milk. In the way of beverages he forbids all wines, beer, tea, and 
coffee, and allows only siinijlc water or water with a slight admixture of recti- 
fied spirit, or lactic acid. Ho claims for this rigorous treatment much more 
complete success than has hithei'to been attained by the restricted diet aa 
ordinarily prescribed, llis experience, however, is limited to five cases. 
11 Morgagni f 1870, 
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For four weeks she was fed on animal flesh and bran cakes ; 
during the succeeding four weeks three pints of milk daily 
were added to this diet ; and for three weeks subsequently, the 
milk was withdrawn. The annexed table shows the exact 
results of the treatment. 


1 

i 

Average daily 
quantity of 
urine. 

Average (piantity 
of sugar 
daily excreted. 

Inoreast? of 
weight. 

! Meat diet, and bran ) 

I cakes ; for four weeks J 

55 oz. 

897 grains. 

5 lbs. 

1 Meat diet, bran (?akes, \ 

! and three pints of > 

' milk ; for four weeks. ) 

i 

49 oz. 

1260 grains. 

[ 

5 lbs. 

1 

I Meat diet, gluten bread, J 

1 and cabbage ; for > 
j three weeks . . ) 

41 oz. 

1020 gmins. 

i 

7 lbs. i 

1 


The patient continued to gain weight and to improve in her 
general condition under the use of milk, although the density 
of the urine and the excretion of sugar somewhat increased. 
A limited supply of milk may therefore be allowed. 

Liver, as found in the butchers’ shops, contains a considerable 
quantity of sugar ; it also contains amyloid substance, which 
is changed into sugar by the saliva and pancreatic juice. Liver 
is therefore to be avoided by diabetic patients. The edible 
mollusks — oysters, cockles, mussels, &c. — are also improper, on 
account of the large quantity of amyloid substance contained 
in their enormous livers. For the same reason, the “ pudding’' 
of crabs and lobsters is objectionable. 

The prohibited articles among vegetables are much more 
numerous and important, and the substitutes less perfect and 
more difficult to find. 

The oldest substitute for bread is the “ bran cake.” Tlie 
husk or bran of wheat consists of lignin and an albuminoid 
substance, and is quite devoid of starch. When this is washed 
and ground it may be made up into a rude imitation of bread 
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with butter and eggs, and constitutes a valuable addition to 
the diet of a diabetic patient.* 

Another important substitute is Bouchardat’s gluten 
bread.” This is prepared by washing out . the starch from 
wlieatcn flour, and working up the remaining gluten into 
loaves and cakes. This bread is manufactured on a large 
scale in France, with the aid of powerful machinery for in- 
flating the dough with compressed air, or carbonic acid gas. 
It forms a light and elegant, and by no means unpalatable 
bread. Gluten is also ground down into a meal, and may be 

* The best formula for bran cakes is the following, supi)lied by Dr. 
Camplin : — 

** ForiiwJa for Bran Cakes , — Take a sufficient quantity (say a quart) of 
wheat bran, boil it in two suoceosivc waters for a quarter of an hour, each 
time straining it through a sieve, then wash it well with cold water (on the 
sieve), until the water runs off perfectly clear ; squeeze the bran in a cloth as 
dry as you can, then spread it thinly on a dish, and place it in a slow oven ; if 
put in at night let it remain until the xnoruing, when, if x>ci'fectly dry and 
crisp, it will be fit for grinding. The bran thus jirepared must bo ground in 
a fine mill and siftcil tlirough a wire sieve of such fineness as to require the 
use of a brush to pass it through ; that wliich remains in the sieve must bo 
ground again until it becomes quite soft and fine. Take of this bran powder 
*6 oz, (some i«itients use 4 oz. ), the other ingredients as follow's, three new-laid 
14 oz. (or 2 oz, if desired) of butter, and about half a pint of milk, mix 
the eggs with a little of the milk, and ■warm the butter with the other portion ; 
then stir tlic whole well together, adding a little nutmeg and ginger, or any 
other agreeable spice. Cake in snudl tins (pattipans), which must be well 
buttered, in a rather quick oven for about lialf an hour. The cakes, when 
baked, should be a little thicker than a captain’s biscuit ; they may be eaten 
with meat or cheese for breakhist, dinner, and supper ; at tea they require 
rather a free (illowance of butter, or may l)e eaten with curd or any of the 
soft cheeses. 

“It is important that the above directions as to washing and drying the 
bran should be exactly followed, in order that it may bo freed from starch, 
and rendered more friable. Mr. White, of Holbom, who made my mill, and 
was subsequently employed by others, attempted to grind the bran for them, 
and failed, from not washing and drying the bran, which, in its common state,^ 
is soft, and not easily reducible to fine j)Owder. In some seasons of the year, 
or if the cake lias not been well prepared, it changes more rapidly than is con- 
venient. This may be iireventccl by placing the cake before the fire for five or 
ten minutes evciy day.” — (Camplin on Diabetes — ^Appendix.) These cakes 
may be had from Blatchley, 362, Oxford Street, London. The mills for grind- 
ing the bran are made by Gallop, 119, Cheapsidc. 

A diabetic patient of mine says the cakes arc much improved by using seven 
instead of three eggs. The addition of a teaspoonful of bicarbonate of soda is 
also an improvement. 
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used lor thickening broths and making puddings.’* These 
preparations are not quite free from starch ; all the samples 
examined by me showed an intense blue coloration with 
iodine’. 

By far the most palatable form of gluten bread is that 
prepared by Mr. Bonthron, of 106 , Regent Street, London. 
He sends it out in the form of small buns, which eat crisp, 
and keep about a fortnight. Those of them that I have tested 
were nearly free from starch. 

Dr. Pavy has recently introduced rusks and biscuits pre- 
pared from the stjirchless meal of the swect.almond.f These 
are more expensive than the foregoing ; but I have found that 
patients relished them as a change. 

None of these substitutes are as palatalde as ordinary 
bread : but they are of great service ; and may be used 
one after the other, as the patient’s inclination may direct. 
When none of these can be had, or when the patient rcliises 
all three, as is sometimes the case, recourse may be had to 

torrefied ” bread. Thin slices of ordinary bread are toasted 
before the fire until they are deeply and thoroughly browned 
— almost blackened. The starch and gluten arc in great part 
destroyed by the heat, but the hungering diabetic relishes 
greatly the charred remnants when well buttered and eaten 
with other articles. 

Rice, tapioca, sago, scmola, maccaroni, and vermicelli, all 
contain great abundance of starch, and arc therefore inadmis- 
sible. Apples, pears, gooseberries, currants, plums, oranges, 
and all sweet fruits, are likewise pernicious from the quantity 
of sugar which they contain. 

In place of potatoes, turnips, carrots, parsnips, beans, and 
peas — all of which contain starch or sugar — substitutes may 
be found in green vegetables — cabbage, endive, spinach, broc- 
coli, Brussels sprouts, lettuce, spring onions, watercress, mus- 
tard and garden cress, and celery. 

* Oluten bread and other gluten preparations made after Bouchardat’s 
formula, are supplied by Van Abbott and Co., Howford Buildings, Fenchurch 
Street, London. They may also be had of Jewsbury ajid Brown, Market 
Street, Manchester. 

+ idmond rusks and biscuits are sui)plied by Hill, Bisliopsgate Street, 
London. 
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There does not seem to be any real advantage in forcibly 
curtailing, beyond a moderate degree, the fluids taken by 
diabetic patients. The volume of the urine and the separation 
of sugar may be temporarily reduced by this means, but 
the general distress increases, owing to the more intense 
impregnation of the blood with sugar. Prout recommends 
that all fluids be given in a tepid state, as they thus allay the 
craving for liquids more effectually than when taken cold. 

In the way of beverages, tea and coffee (without sugar) 
may be used. Chocolate made with gluten meal, and soda 
water, may also be used. The free use of wine and spirits, 
which is especially recommended by Bouchardat as a part of 
the diabetic regimen, is of more than doubtful propriety. 
Exact observations do not support Bouchardat's views, which 
are based on theoretical grounds. Gricsinger found that 
.the use of red wine, to the extent of a bottle and a half or 
two bottles per day, strengthened with two ounces of rectified 
spirit, increased considerably both the quantity of urine and 
the excretion of sugar. In a second observation by the same 
author, the use of alcoholic drinks caused, in addition to the 
above effects, a copious diaphoresis of saccharine sweat. The 
observations of Garrod, Cainplin, Ilosenstein, Siemssen, and 
Heller, arc also unfavourable to the free use of beer, wine, 
and spirits. They should therefore be used sparingly. The 
best are those which are most tree from sugar, namely, dry 
sherry, claret, bitter ale, brandy, and whiskey. Those to be 
avoided are port, sweet aud effervescent wines, sweet ales, 
porter, rum, and gin. 

The use of acid drinks, and especially dilute phosphoric 
acid, has been highly spoken of in some quarters. Griesinger 
reports unfavourably of their effects. He pushed dilute phos- 
phoric acid to the extent of an ounde daily. At first, and under 
the smaller doses, the patient seemed to do very well; but 
after ten days, and with the full quantity, the volume of the 
. urine and the proportion of sugar slightly increased, and the 
general state of the patient grew worse. I have frequently 
employed bitartrate of potash water for the purpose of allaying 
thirst, with good effect. 

The patient should be clad from head to foot in flannel, in 



TREATMENT. 


253 


order to encourage the action of the skin, and defend the 
patient from the chilly sensations so common in this com- 
plaint. A warm bath once or twice a week is also yeiy 
grateful to the patient, and abates the harsh, arid condition of 
the skin. 

The results obtained from the dietetic treatment differ a 
good deal, according to the intensity of the disease, and the 
length of time it has existed. The following records illus- 
trate the varying degrees of amendment which may be antici- 
pated in confirmed cases. In the first two cases the patients 
were permanently cured. The third and fourth cases were 
inveterate, and, strictly speaking, incurable; in these the 
quantity of the urine was restored (temporarily at least) 
almost to its natural limits, and the patients gained flesh and 
strength in a very remarkable degree : sugar, however, still 
persisted in the urine, and any deviation from the prescribed, 
regimen was sufficient to rc-awaken the diabetic symptoms in 
full intensity. In the fifth case, not much more than a tem- 
porary arrest of the downward course was attained, and this 
was speedily followed by a resumption of the untoward march 
to a fatal termination. 


Case 1. — C. K., aet. 39, of a coi’jjulciit liabit, came under my care in 
October, 1861. The imno amounted I 0 eight pints a day ; S 2 »ecifi(i gravity 
1040 ; it contained a large quantity of sugar. He liad lost much weiglit, 
but was still in full flesh. Tho ordinar}’’ symptoms of diabetes wore pre- 
sent in moderate intensity. C. II. had been dyspeptic for about fourteen 
years, though his habits had been, in every respect temperate. He under- 
went tho operation of lithotomy when a child. For tlu^ hist two years, he 
had perceived that ho gradually lost flesh, had an unusual thirst and 
frequent desire to pass water. During this period, he had to got up three 
or four times each night to empty the bladder. Latterly tho ankles had 
begun to swell. Most of the teeth were carious, and the gums loose and 
spongy. For two months the patient treated as an out-patient of the 
Koyal Infirmary, and enjoined to avoid saccharine and amylaceous articles 
of food. It was found that the treatment was carried out veiy ineflicumtly ; 
he was thercfoi’e admitted as an in-patient on December 4th, 1861. 

For a week,* he was abandoned to the ordinary mixed diet of the hospital.^^ 
Duritig this week he voided daily on an average 160 ounces of urine ; 
specific gmvity, 1035 — 1040 ; metqi daily excretion of sugar, 5680 grains. 
He was then put on a diet of animal substances, with cabbage and bmn 
cakes. In the week succeeding tlie change of diet, tho mean daily dis- 
charge of urine fell to 60 oimces ; specific gravity, 1022 — 1026. The 
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sugar fell on the third <lfiy to 134 grains, on the fourth to 116 grains, and 
at the end of the week to 48 grains. In the second week the urine fell to 
its natural volume and density, and the sugar was reduced to a mere trace. 
This trace persisted for six weeks, when it suddenly disappeared. . The 
patient gaiiKM.! weight at tlie rate of three pounds a week. He was then 
made an out-patient, and dii*ected to continue the restricted diet. 

A tracc‘ of sugar reai)})eared and disappeared, from time to time, for 
several inontlis, Imt ceased altogether in about eight months. He gradu- 
ally resumed the moderate use of ordinary bre^ and came to show himself 
at intervals. I sa^^ him last in February, 1865. The urine was fpund 
perfectly free from sugar, and the general health and embonpoint were 
completely restored. 

Case 2. — T. II., a veiy stout, florid-complexioned man, 34 years of age, 
who weighed, when in health, over sixteen stone, came under my care 
September 19th, 1864. He stated that in the previous July, when the 
weather was very sultry, he perspired very fieely, and drank large quan- 
tities of cold effervescing beverages. 

From this period, a violent thirst and frequent desire to void large 
quantities of urine, tormented him. He lost weight to the extent of 
about 401b. ; he was voraciously hungiy, and his strength giudually 
declined. ' 

When first seen by me, the daily dischar^ of urine amounted to eight 
pints; specific gi’avity, 1048 ; sugar, 7540 grains per day. The general 
symptoms were mild, llie tongue and skin were moist, the teeth sound, 
the gums only slightly spongy. He complained of incessant thirst, in- 
ordinate appetite, jiain in the back, and feebleness. 

He was put on a restricted diet on Seiitember 22nd, and observed the 
dii’ections given to him with the most praiseworthy strictness. He was 
allowed bran cakes, butter, fresh meat, eggs, cabbage, tea and coffee 
sweetened with glycerine ad libitum. He was cut off from potatoes at 
once, and, after two days, likewise from ordinary bread, and limited 
entirely to tbc articles above enumerated. A ivarm bath was administered 
every evening, and a pill containing half a grain of opium and one grain of 
sulphate of iron was given three times a day. 

On the tliinl day great improvement had taken place. The urine was 
reduced to 60 ounces ; spetdfic gravity, 1028 ; sugar, 210 grains. 

For two days the patient’s condition remained in eveiy resi>ect stationary ; 
but on September 2Stli he did not feel so well. The urine had fallen 
to 20 ounces, and the sugar to a very small quantity ; the pulse was 98, 
touguo furred, and a degree of pyi’exia prevailed. He sweated profusely 
after the baths ; and some hsemoiThoids, to which ho was subject, became 
veiy painful, the boweds being confined. 

^ This disturbance was attributed partly to the somewhat too sudden 
revolution in the dietj and partly to the constipating effects of the pills. 

On September 29th the pills were withdrawn, the baths were adminis- 
tered every other evening, instead of daily, a little ordinary bread was 
allowed, a dose of castor oil administered, and the patient directed to keep 
his bed. 
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In a few days this disturbance subsided, and the restricted di('t. was 
again rigidly enforced. lla]>id amendment set in ; the urine returned to 
its natural quantity and density ; the sugar gradually diminisb(?d, and dn 
October 17th it had entirely diH:ip 2 )eared from the urine. 

The restricted diet was adhemd to for another fortnight, and then a 
gradual return to the use of ordinary bread was i>ennitted, the urine being 
carefully examined for sugar from time to time, but none found. 

At the beginning of 1S65, the bran cakes were discontinued ; ordinary 
bread was allowed freely, a small portion of }>otatoes. At tlie end of 
January, all restrictions on the diet were withdrawn. The patient had 
now reached almost his original weight of 16 stone, and hdt himself in 
every respect perfectly well. Jfe was last seen on July25tli, 1865. Tho 
urine was found iicrfectly free from sugar. 


In the first of these instances, a confirmed but mild case of 
diabetes, of two years* standing, was perfectly and penna- 
nently cured by the dietetic treatment in about eight months. 
In the second instance, diabetes of three months’ standing was 
completely ctired in less than a month. Recoveries so com- 
plete as these arc, unfortunately, rare. The two following are 
examples of the cmditioml amelioration, which may be com- 
monly attained, even in severe cases : — 

Case 3. — E. H., a well-grown girl of sixteen, a factory hand, had been 
diabetic for three yeara. She was admitted into tho Manchester Infir- 
mary, March 26th, 1860. 

The disease was uncomplicated, and exhibited in gi’eat severity the oiit- 
wai^d signs of diabetes in an advanced stage. There was a liarsh diy skin ; 
a tongue like a piece of broiled hum, and dceqjly furrowed ; abdominal 
pains, constant drowsiness, consuming thirst, gross ai)petite, dry scurfy 
skin, and great emaciation. 

For a fortnight after admission, she was put oii the common diet offvthe 
hospital, which includes a liberal allowance of meat, potatoes, and bread. 
The state of the urine, during the last six days of this fortnight, was as 
follows : — ^Mean daily discharge, 210 ounces ; mean daily excretion of 
sugar, 10,400 grains ; average (lensity, 1042, Her weight was 80 lbs. 

The diet was then changed. Milk and all vegetable compounds wore 
withdrawn ; instead, she was allowed an unlimited supply of eggs, fresh 
meat, and beef-tea. The patient did not, however, obseiwe iny directions 
strictly, but obtained, and suiTeptitiously consumed, certain quantities of 
oranges, sugar, and treacle-toffy. Nevertheless, a remarkable improve- 
ment in her condition took phice. At the end of eleven days, tlic. mean 
rapilts since the change of diet were : — Daily discharge of urine, 70 ounces ; 
sugar, 1860 gimns ; average density, 1034. Weight, 81 lbs. The general 
health was also much ameliorated ; the skin was softer, the tongue less 
fiery, the thirst and appetite allayed. 

On April 21st, bran cakes were added to the animal diet, and greatly 
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relished hy the xmtieiit. From this date to May 16th — a period of 26 
days — no further chau^^e wfis made. The riwults are sliown in the follow- 
ing tabl(!. I have divided the ]KTiod into weeks, for the pui’pose of dis- 
playing the gi*adiuil inogress : — 


First week 

Average <lany 
quantity of 
uriiu'.. 
Ouue.es. 

54 

Range of 
density. . 

1025—1033 

Sugar 
each day. 

. Grains. 
1160 

Weight. 

lbs. 

81 

Se-cond week 

67 

1021—1031 

970 

84 

Third week 

61 

1022—1035 

870 

85 

Fourth week 

49 

1019—1035 

690 

86 

Eutii*e iicriod 

55 

1019—1035 

897 



Wth this increase) of W'ciglit, her gioieral condition had improved ; the 
tongue had become pale and moistj hut it .W'as still mapped on the surface, 
and unnaturally smooth. 

On the 16th of May, milk was adtled to the previous diet : the i-esults 
are given in a preceding page (see p. 249). On June 12th, milk was again 
•’withdi uwn, and gluten bread substituted for bran cakes. Cabbage was 
also allowed with <liniier. The Jlow of .m ine on this diet averagCMl 41 oz., 
aiid^riie KXigar 1020 ginins per day. Tlie body-weight went on. increasing 
to 9$ Ihs, Her g(*neral comlitioii was now, at the end of eleven weeks ol’ 
Ircatiuent, such, that an unprofessional ])crson would have pronounced h(‘r 
cured. The outwai d signs of diabetes liad disapi)eared ; tlie skin was 
restored to its natural softness ; the thii'st and aj)i>otite w’ere no longer 
inoi’dinute ; the flow of urine was reduced within the nonnal coni])ass. 
The i)atient had gained 18 lbs. in weight ; she slept soundly, had neither 
pfiin nor ache ; her strength was so fai* restored, tliat she was aide actively 
to assist the nurses in the work of the waids. She came from a disbint 
towji, and her history alter leaving tlie iufinnary is unknown to me. 

Cask 4. — W. A., a factory hand, aet. 30, was admitted as an out-patient, 
X)ctoher 12th, 1859. Ho presented the usual axiiicaranee of diabetes in 
full caA’eer, The disease wius uncomplicated, ami had existed about a year. 
The quantity of urine varied from 10 to 15 x>ints daily, and its density 
averaged 1044. The jiatient was ilii'ected to ohseive a i*cstrieted diet ; and 
a jiill eontaiuing a grain of ojiiuni, with a quarter of a grain of suljjhate of 
iron, and half a grain of qiiiiiiue, -was ordered three times a day. This 
treatment was continued — the doses of opium being gradually increased — 
for s(!ven months. A mniked inqirovcment took ])lace ; the diabetic symp- 
toms abated considerabiy ; the tongue became, moist ; the urine fell to five 
and six pints daily, witli a sxiecific giiivity of 1040. 'J’he sugar aveiuged 
4400 grains. He gained strength and some weight, and was able to 
resume his occupation for a time. As liis condition ajipeai'ed stationary^ 
he was made an in-i>atient on May 8th, 1860. On liis admission, all 
medicines w^ere discontinued, and the patient was allowed the mixed diet 
of the liouse. The effect of tliis change was a sudden re-apiiearance of all 
the untoward symptoms, with a sense of great debility, and an alarming 
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t!ougli. The condition of the urine wiis as follows : — Daily dis(;havgc of 
urine, 205 oz, ; sugar, 7400 ginins ; avemge density, 1042. Three days of 
tliis freedom from treatinent hadwforced him to ket'p his bed. 

1 now gradually withdrew all amylaceous siihstaiices, and suhstituted 
meat, fiali, eggs, and heef-tea. lie W'as also allowed eight- ounces of brandy 
daily. AftiT thc! change was completed, tin*- dint w’as absolutely devoid of 
starch and sugar. Under this diet, the uriin* altered greatly foi* tlie better. 
During the first week of the restricteil diet, the daily dis(diaj‘ge of urine 
w^as'61 oz. ; daily cxcr(dion of sugar, 928 grains; average density, 1032. 
The general syiiijitoms also ini]>roved, but not in ]>roj)ortion to the, amelio- 
lulion in the condition of the urine. 

A second week of thci same timtni(*nt brought down the uriin* to — daily 
discharge, 50 oz. ; daily exemtion of sugar, C58 grains ; averages density, 
1028. 

I was now met with tlie ditfic-ulty which so many have ene.oiintored in 
pursuing this treatment ; namely, a total failure of the appetite, and ‘Con- 
secpient alarming deiuessioii of all tlw^ vital ]>owers. To obviate these 
untoward events, the patient was allowed bran bread and tln^ frei^ use of 
green vegetables— cabbagii, lettuce, and waterenesses. A gi’ain of opimii 
Avas also given ttirce times a day. The diet was therefore still slarehless; 
and almost entirely devoid of ffugar. Decided ann*iidm(‘-nt. ibllowcsd this 
change, ami in a few days the returning strength and chr*ert‘uliiesK^dcei)t 
paei^ with the improved apiietite and inereasing W(‘ight. 

During the remainder of his stay in the iniirmar>% a ])eriod of two 
months, no further change of inijicrtance was made in tln^ diet or medi- 
cine. The patient’s weight on admission was 97 lbs. ; but, it rapidly sank 
in the first few day^s, and at the end of three*. we(*ks it was only 91 lbs. 
From this tinu* onward, however, the W(*ight h«*gnn to inci*(*asii, and it 
Avent up gradually to 105 lbs.,- which point it liad rcacli(‘d the week of his 
discharge. 

The state of tlie mine for the last t\vo nmiiths Avas ri*nia.rkahly constant. 
The daily discharge varied from 40 to 60 oz. ; the daily excretion of' sugar, 
from 800 to lOOO giuins ; the average den.sity, from 1030 to 1033. 

The excretion of sugar ruled higher than Avhen the diet was exclusively 
animal. This I attributed to the improved apindite, which enallled the 
patient to take more nourislniieut, rather than to any untoward influence 
exercised by the green vegetables. ’ 

I might greatly multiply examples of this class ; but it will 
be more usefal, to illustrate the less fortunate results for wlpcli 
the practitioner piust also be prepared. 


Case 5. — E. B., a niece of the patient C. K., avIio made so good a I’cco- 
very, was admitted into the Royal Infirmary in December, 1 862. She had 
been diabetic for 16 months ; and suflered from excessive thirst, voracious 
appetite, and great emaciation. The tongue was glazed, skin liarsli and 
dry. There was no complication.- The urine amounted to 15 pints a day, 
and contained over 10,000 grains of sugar, when slie lived on a mixed diet. 
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She reiniiined in hospitiil two inonthH ; and was gi'adually limited to a . 
diet of animal ilesli, witli c‘g/aj% eahbage, and bi-aii bread. Ou this diet she 
slowly gained thnus ])oiimis in w-eight, and im]»roved sensibly in her 
general health. Tlie iiriiio, however, never fell below five pints ; usually 
it oscillated between seven and eight pints, w'ith a spadlie gravity ranging 
from 1030 to 1040, and a daily excretion of sugar of 4450 to 7420 grains. 

After h*aving the liilinnary, she si>eedily i'ehix)sed, gradually giw worse, 
and di<*d ill March, X363, in the Withington Workhouse. 

Mucli discredit has been thrown on the dietetic treatment, 
by a slovenly and Incomplete manner of carrying it out. It re- 
quires most vijflant watching to keep guard against the admis- 
sion of forbidden articles. Tlie patient’s own craving for them 
is often too much for his resolution, and most artful deceits are 
jiractised on the medical attendant. This is especially the case 
at the beginning of the treatment. After awhile, the patient 
perceives from liis own experience, the importance of abstain- 
ing, and tlie desire for the forbidden articles diminishes vety 
notably after the lapse of some weeks. Amylaceous compounds, 
too, arc often unwittingly administered by the attendants. 
Starchy matter is never absent from the cook’s hand ; it enters, 
in one guise or other, into almost every dish. 

Then there arises the other difficulty — the rejection by the 
stomach of tlie restricted diet. This difficulty is perhaps made 
too much of. A skilful selection and frequent change of 
articles of diet, usually suffices to reconcile the digestive 
organs. The field of selection among admissible articles is so 
wide that, in private practice, the practitioner’s resources are 
almost inexliaustible. Among hospital patients, however, the 
embarrassments on this score are very serious. 

There arc cases of such severity, that not even a temporary 
ainciidrncnt can be obtained by the dietetic treatment. I have 
known more than one such instance in children under ten years 
of age, in whom the disease ran a rapid course, and proved 
fatal in a few months. There are also a ' certain number of 
chronic cases in which the dietetic treatment proves unsuitable, 
and hastens rather than retards the final catastrophe. These 
are for the most part long-standing cases — cases, perhaps, 
which have been benefited at . a previous epoch by that treat- 
ment In two of my infirmary patients, who were readmitted 
to the benefits of the charity after an interval of several months, 



TREATMENT. 


259 


a much more decided amelioration followed the dietetic treat- 
ment during the first period of their stay, than during the 
second. 

The sugar-forming vice of the diabetic system appears at 
first (and throughout in the milder cases) confined to saccha- 
rine and amylaceous articles of food ; but a» the disease be-» 
comes inveterate, the assimilation of the albuminous principles 
is more and more alfected, until at length, these yield sugar 
almost as readily as the former. Griesinger foimd in a case of 
this kind, on strict flesh diet, that three-filths of fne albuminous 
materials re-appeared in the urine as sugar. When matters 
have come to this pass, it is not to be wondered at, that the 
])atient no longer derives benefit from a restricted diet, which, 
he can only use sjjaringly, and almost with disgust, and that 
he should, on the whole, find himself in a better position when 
abandoned to ordinary mixed fare, which he can consume in 
abundance, and with relish. Experience is imperative on this 
point. When a flesh diet, judiciously eked out by appropriate 
substitutes for bread and potatoes, fails to ameliorate the 
general condition, it should not be too obstinately persisted in 
after a fair trial. The practitioner should give way first with 
regard to bread, and hold out longest against potatoes. No 
inflexible and universal rule can be laid down respecting the 
diet of diabetic individuals, under all circumstances and in all 
stages of tlie complaint. Cases will occur, in which the power 
to take a plentiful supply of a mixed diet, more than compen- 
sates for the increasing thirst and freer discharge of urine and 
sugar. I have also noted that some of the milder types of this 
disease in .which saccharine urine is unaccompanied with 
diuresis, are made worse by a too restricted diet (see appendix 
to this chapter). 

Dr. Donkin * recommends another mode of carrying out the 
animal diet treatment — ^namely, by putting the patient on a 
diet exclusively composed of skimmed milk, which he admi- 
nisters in quantities of six or eight pints daily — persevering 
rigidly with the treatment, if necessary, for ten or twelve 
weeks. I* have seen several patients who have tried this 
severe method. Few of them could tolerate it except for a few 
* On tbe Milk Treatment of Diabetes and Brigbt’'s Disease. London, 1871. 
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days — and those who continued longer were rapidly reduced. 
Three chronic cases I know of, in which the treatment was 
obstinately persevered with, died from exhaustion. One of 
them had been under my care for a considerable period, and 
maintained a fair state of health under a moderately restricted 
diet and the use of o])ium — three months of the skimmed milk 
tre.'itnicnt brought the case to a fatal termination. 

Medicinal Snhstcmces in DiaMes: Sapjdementary Means . — 
Some of these arc employed under the impression that they pos- 
sess a really curative power in this disease : others arc resorted 
to, simply as adjuvants, to combat some particular symptom. 

The inquiries hitherto made on the supplementary means — 
medicinal and other — employed in the treatment of diabetes, 
are mostly vitiated, by an insufficient separation of their effects, 
from those of the restricted diet, which is usually conjoined 
therewith, and a want of attention to the clinical grouping of 
the cases. A number of remedies have been extravagantly 
lauded on diverse liands, and have in this way attained an 
ephemeral reputation ; Imt when tried by accurate observers, 
they have proved to bo absolutely inert. Unless the points 
just indica^d arc kept in view, only misleading conclusions can 
be drawn from any inquiries on this subject. It is quite pos- 
sible, tl)at remedies which have proved powerless in inveterate 
cases, may be of real service in milder examples of a different 
type, or in the earlier stages of the disease. A complete revi- 
sion of the supplementary means of treating diabetes is loudly 
called for. It may be tal^en for granted, in the present state 
of knowledge, that the general basis of all treatment of diabetes 
must be the dietetic restrictions already described. Other 
means should be studied with a clear understanding of their 
supplementary and subordinate place. 

Opium . — This narcotic is unquestionably of great use in the 
treatment of diabetes — not from its direct influence on the 
course of the disease, but from its anodyne properties. If no 
restriction be placed on the diet, opium in doses of from 6 to 
20 grains a day, has always, in my experience, had the power 
of reducing the flow of urine by about otie-half ; that is to say, 
of bringing it down to five or eight pints, and this without in- 
creasing its density. But, notwithstanding this amelioration 



TREATMENT. 


261 


in the state of tlie urine, tlie downward progress of the disease 
is not aiTostcd ; and the effect of the drug seems attributable 
to its deadening influence on the appetite, rather than to a 
specific power of checking the formation of sugar. When opium 
was given to patients under a restricted diet, it did not in my 
hands exhibit the least power of lessening the flow of urine 
or the excretion of sugar. Its value deiKJiids on its power of 
inducing sleep, and of allaying the dolorous sensations and 
iiTitability which constantly torment diabetic patients.* 

There is a great tolerance of opium in confirmed diabetes. 
Doses of 2, 3, and 5 gi*ains, three times a day, arc generally 
borne without the production of any a])preci{iblc narcotism. 

Dr. Pavy prefers codeia to opium. He finds that tliis alkaloid 
yields all the good eficcts of the crude drug without some of its 
disadvantages. He gives it in gradually increasing doses, from 
a quarter of a grain to two gi'ains three times a day. I cannot 
say that my experience altogether justifies this preference. 

Alkalies , — Alkaline substances have been specially recom- 
mended by Miahle, on account of their supposed i)owcr of 
favouring the oxidation and destruction of sugar in the blood. 
These theoretical views are now overthrown. In two of my 
patients, I made a trial of full doses of the bicarbonate of 
potash. One of them was on a mixed ordinary diet, and the 
disorder was far advanced. The urine was rendered alkaline 
for ten days without in any way altering the excretion of sugar, 
or the general condition. In the second case, the patient was 
on a restricted diet. She took for a fortnight 320 grains of 
the bicarbonate daily, in divided doses ; the urine was thereby 
rendered freely alkaline. During the week preceding the 
alkaline treatment, 1160 grains of sugar were excreted daily. 
'In the first w’eek of the alkaline treatment 970 grains a day 
were separated, and in the second week 870 grains. In the 
week following the withdrawal of the alkali, the sugar amounted 
to 690. This observation tends to show that the alkali had 
no appreciable influence on the excretion of sugar. I have not 
encountered any difficulty in rendering the urine alkaline in 
diabetes, as Dr. Pavy seems to have done.+ 

* See the author’s paper — Brit. MeJ. Journ., 1S(J0. 

+ The alkaline and animoniacal phosphates and tlio carbonate o£ ammonia 
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Ronnet and Pepshic liave been vaunted in s^ch terms of con- 
fidence, as to raise liopcs wliich arc not destined to be realised. 
The most remarkable results, obtained from rennet, arc those 
published ])y T)r. James Gray. He states that of twenty-seven 
persons treat^Ml seven recovered. Tins is an example of most 
rare success, and it is to be regretted that the cases arc not re- 
]iorted witli that exactitude and detail, wdiich are desirable on 
such debateable ground. In all of them a rigid adherence t.o 
animal diet and bran bread was insisted on ; and it seems 
more than ])robab1c that the amendment in each case was due 
to the restricted diet rather than to the rennet. Dr. Nelson, 
of IJirmingham, extols the same remedy. His cases do not 
seem to have been severe ones ; and the diet was regnilated in 
at least some of them. The reports arc much more imperfect 
than those of Dr. Gray. 

I gave rennet a resolute trial in one confirmed case. It was 
prepared in the manner recommended by Dr. Gray, and given 
in doses of two iub]e-sj.)oonfuls three times a day. The patient 
took it for more than two months, conjoined with a rigidly 
restricted diet. During this period he improved, and gained 
5 lbs. in weight. But lie was improving just as ra])idly before 
he began the rennet, and the daily excretion of sugar had not 
in the least diminished during its use. Griesinger, in two 
cases accurately observed, found even a slight increase of sugar 
during the use of rennet. Otlier trustworthy reijorts are 
equally unfavourable. 

Parkes * and Lcubuseher f found pepsine useless. 

I conceived that it was wortli a trial, whether some of the 
substances which act powerfully on the nervous system, might 
not exercise a beneficial effect in diabetes. With this view, I 
exhibited strychnia and belladonna, in gradually increasing 
doses, until their physiological effects began to be perceived. 
But not the slightest influence on the excretion of sugar could 
be discovered during their use. 

have again been tried by Basham and Pavy, and the citrate of soda by Guyot. 
See Brit. Med. Journ., 1S09, i., 323 ; and ibid., p. 590 ; and Syd. Soc. Year 
Book, 1865-d, 70 

* On the Composition of the Urine, p. 35C, note. 

+ Arch. f. Path. Anat., B. xviii., 119. 
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Among the more recent remedies employed in diabetes may 
be mentioned arsenic,* iodine, bromide of potassium, t picric 
acid, and Calabar bean. The three last I have tried and found 
useless. The evidence in favour of the two first is too slender 
to excite much hope. I have tried both peroxide of hydrogen 
and ozonic ether, only to find that tlie hopes held out witli 
rcsj)ect to them were altogether delusive. 

T have given lactic acid, as recommended by Cantani, 
repeatedly and resolutely, without seeing the slightest advan- 
tage from it& use. 

Independently of so-called specific remedies, there is a largb 
field for the skilful use of adjuvant means, em])l<)yed simi^ly 
for Ihcir ordinary therapeutical cifects. T1)C obstinate con- 
stipation, which commonly prevails in diabetes, must be cor- 
rected by a regulated use of castor oil, seidlitz powders, or the 
ordinary rhubarb and magnesia mixture. Anodynes are 
called for to subdue pain, nervous exhaustion, restlessness, and 
insomnia. Dyspeptic symptoms are to bo combated by alka- 
line tonics : and for this purpose I know of no better combina- 
tion than the bicarbonate of potash in infusion of calumba, 
with hydrocyanic acid. The poverty of the blood and the 
progressive emaciation are best combated by long courses of 
iron and cod-liver oil. 1 have already spoken of a solution of 
bitartratc of potash, as the best means of directly allaying the 
thirst. When the craving for food, and sense of sinking at 
tlie epigastrium are troublesome, a pill containing tw^o or 
three grains of assafoctida, administered twice or thrice a-day, 
often gives most striking relief. 

Diabetic patients often reap considerable benefit from 
change of air, and a sojourn at watering-places. The Bristol 
Hotwells, Vichy, and Carlsbad waters have obtained some 
celebrity for their utility in diabetes. In milder cases, sea- 
bathing may be recommended in moderation in the hot season 
of the year.J 

* Bulletin de Therap., xlvi., 1870, 519 ; Berlin Klin. Wochensch., No. 12, 
1869 ; 0. llees, Lancet, ii., 1864, 436 ; andLcube., Archiv Gen., 1870, j). 602. 

+ Austin Flint, Amcr. Journ. of Med. Sc., 1870, 282 ; and Begtic, Edin. 
Med. Joum., xii., 487. 

X Bouchardat speaks in high terms of enforced exercise anti gymnastics for 
diabetic patients. See Annuaire de Therap., 1865, p. 291. 
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Saccharine Treatmmt of Diabetes, — Piony conceived the odd 
idea that the main evils of diabetes depended on the loss of 
sugar through the kidneys, and that, by compensating this loss 
by administering sugar internally, these evils could be over- 
come. Dr. W. Budd, of Bristol, followed up Piorry’s lead, and 
administered 5 to 8 ounces of sugar and 4 ounces of honey 
i;o two diabetic patients, with great benefit. Ordinaiy mixed 
diet (including i)otatoes) was conjoined. These results pro- 
voked new trials of this treatment by Dr. Burd, of Shrews- 
bury, Dr. SloanCj.of Leicester, Dr. Bence Jones, arid Griesinger, 
but with results so decidedly unfavourable as to leave no 
doubt of the inutility of the practice, A full resume of the 
results of the saccharine treatment of diabetes may be found 
in a paper by the author in the Brit, Med, Jmtrn, for November, 
18(;0. 


APPENDIX. 

Milder Tijpes of Dkiheks, 

Thk cases brought together under this heading are some- 
what miscellaneous ; and they do not present those marks of 
uniformity, which arc required to constitute a homogeneous 
pathological group. They are separated from classical diabetes 
by certain broad distinctions, of clinical importance ; but 
they exhibit among themselves certain disagreements which 
make it evident that they represent more than one type of 
disease. 

From ordinary or classical diabetes, these milder types arc 
distinguished by all or some of the^ollowing signs Absence 
of a fixed tendency to a fatal tenAnation ; absence, or only 
moderate degree, of thirst, voracity, and emaciation ; slight or 
temporary increase in the quantity of urine ; transitoiy dura- 
tion ; amenability to treatment ; slight, moderate, or inter- 
mittent glycosuria. 

The greater number of these cases fall within one or other 
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of the three following groups, to each of which illustrative 
examples are appended : — 

Giioup I. — Urine persistently saccharine ; density 1030 to 
1043 ; diuresis absent, or very moderate ; no excessive thirst 
or appetite ; moderate conservation of strength and flesh ; 
stationary condition. 

Case 1. — Mr. 15., a «•!. 4.5, thin, but not markedly onia- 

(!iat(^d, able to attend to bis business, consulted me May 14tJi, IStJl. His 
lioalth had been fec'ble for six months. He eomjilaiiied of wciakness, Joss 
of apjictite, and restlessness. The urine had never exceeded four ])ints, and 
usually did not exceed three pints in the t\vi‘nty-foui- Jjoiirs. Tho speei- 
nien sent to me for analysis bad a density of 1042, ami eonbiined 7 ‘2 })er 
cent, of sugar. Then* was no iiioi'dinate ajijuditc* or thirst ; the skin was 
moist. The patient had tried a diet composed of animal Hesh and green 
vegetables, but had betui uiiabh* to adhere thereto on m*i!oiint of the total 
failure of the appetite. 

• During the last four y(‘ars 1 have* seen this patienl, several times. Ilis 
condition continues uuclianged both as to thi* general health and the state 
of the urine. He is still a valetudinarian, but goes about his ))nKiness, ami 
observes a diet, only restricted with resjMjet to tlie iisij of potatoes. 

Case 2. — Mr. F., let. 50, foi'inerly iaigagtal in busimiss. He consulted 
me in November, 186*2, and stated that he had been ailing about tlireo 
years, suffeiing from indigestion, lowness spirit -, a.nd loss of strength. 
A twelvemonth before, sugar bad be(*n ifch^cteil in the uiine. The urimi 
had not at imy time ex(f<ieded three jjints in the twenty-four hours. Ho 
lias never been troubled with thirst; tlie skin is usually moist ; there has 
been slight emaciation. He has tried a restricted di(.‘t without a,ny beiu'lit. 

Two siiecimens of uriiu^ were handed to me for analysis : one on No- 
vember 20th, 1862, and the other on April 22ml, 18615. The former eoTi- 
tained 7*7 jicr cent, of sugar, ami the. Jattm* (which had a specdlic gravity 
of 1039) 6*3 per cent. The daily quantity at both dates was three jiints. 
The disorder in this instance; apiwars to havt; arise.n from woriy ami 
anxiety connected with biisine.ss; hut for a pcrioil of two years albu* 
giving up business he remained in staiu, quo^ no treatment ap)»eariiig to 
have any beneficial result. Recently he has lieeii in iniudi betUu* health, 
has recovered hLs weight, strength, and cheerfulness, and believes himseli* 
thoroughly rid* of his complaint; and y(;i, the urine has now (Fcbruaiy 
23rd, 1865) a sx^ecific gravity oLl035, and contains .5*7 i»er cent, of sugar. 
In the autumn of 1870 I was called to see this patient again. Tin*, sugai- 
had UDW for a long time disaj|K3ared from the urine— and was replai'<Ml by 
albumen. He was suffering from general nmusarca, and all the other signs 
of chronic Blight’s disease — of wdiich he died in December, 1870. 

Case 8. — Dr. Latham* relates a case resembling these in most resjieets. 
The patient was a gentleman, set. 40, well known in tlu; 


Latham' on Diabetes, p. 147. 
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law. The urino. nt no time exceeded a quart, but it was so sweet “ that 
it might easily h{i.v(; been mistaken for syinp.” The dietetic treatment 
was resolutely tried without any good ellect : he died with cough, colli- 
quative sweats, and other signs of j»hthisis. 

Group II. — Glycosuria, temporary or intermittent : thirst 
and diuresis moderate, or none ; little emaciation and loss of 
strength ; the complaint depending on mental anxiety, blows 
on the head, or concussion of the spine, and terminating in 
c()m 2 )letc recovery. 

(jAsi'i 4. — A genthunan, 46, engaged in husincss, consulted me on 
Alai’ch 23r(], 1.86S. lie had sulfered from slight, rccuncnt, dysjKjptic 
symi)toms for more than a year, together with numerous nervous pheno- 
3U(ma and loss ol‘ j-e.st. During this period, he had undergone great mental 
*jtrcss ill connecdioii with the resjionsibilities of a large manufacturing con- 
cern. On two occasions be liad been scizeil with some kind of lit, which, 
fr'om the tlesciiption given, appeared to be a bastai’d epihqisy. In one of 
these be bad fallen from bis horse ; but there was no direct injury to the 
]u'a<l. At my re(|uest a spc'cimen of urine was sent for (‘xamination. Its 
.specific gravity was 1035, and it contained 5*2 ))cr cent, of sugar; no 
iilbiiiueii or other abnormal ingredient was presimt. The daily quantity 
did not tjxeoed three ])irits. He was put on a moderately restricted diet, 
and I'ee-oimuciided to make arrangements which would relieve him of a 
large portion of his responsibilities. continued under my obseiwatiou 
f<»r six months, 'fhe sugar disap]»earcd in about six weeks, except a trace, 
win* ell also vanished at the end of four months. His health is now (July, 
1865) perfeclly restored. 


One of the most singular instances of glycosuria, per- 
sisting for several months, unaccompanied witti any of the 
symptoms of true diabetes, is related by Griesinger (loc. cit. 
p. 51). 

Casi-: 5. — A medical student had, during a course of chemical instnic- 
tion, in the year 18 — , often examined Ids urine, and found it in every 
respect iionmd. He, sjicnt the summer of the succeeding year in. Switzer- 
land, and underwent a numhev of wettings on botanical cxcumiohs. Some 
months later, while in perfcHjt health, the appearance of the urine attracted 
his attention. On examination it gave an ahuiidant sugar ri?actiou with 
Trommer’s test. He now examined the urine daily, and found the density 
to vary betwi*en 1022 and 1027. The glycosuria persisted tlu’oughout 
the following winter, during which he continued to reside in the same 

moist and foggy locality. In the succeeding spring, Herr returned 

from Switzerland, and, being much occupied, had no longer any time to 
bestow on his diabetes ; and when, in the i;oursc of the ensuing summer, 
he examined the urine agiiin, he found it totally free from sugar, nor has 
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a trace been found in it since. During the entire ]>eriod tliat the urine 
contained sugar he did not cxpeneuce a single one of the known symptoms 
of diabetes. 

Group III. — Glycosuria in persons advanced in years ; of 
full habit ; moderate conservation of flesh and strength ; 
moderate diuresis ; moderate amount of sugar ; abundance of 
uric acid deposits ; often gout ; sugar sometimes present for 
years, varying greatly in quantity, sometimes intermitting — 
termination variable. 

Dr. Bence Jones has published an account of a number of 
cases of this class.* Of twenty-nine cases of glycosuria, 
ol)Scrved by him in the preceding three years, eleven were 
above sixty years of age, and six of tliese were above 
seventy. Ho supplies the following analysis of these eleven 
cases.: — 

In 2, the disease was intermitting. 

„ G, The quantity of urine was scarcely, if at all, in- 
creased. 

„ 1, The quantity was increased, but the disease had 
probably existed for sixteen years. 

„ 1, The urine w^as albuminous, and the diabetic symp- 
toms were very slight. 

,, 1, (About seventy-four years of age), the disease existed 
in its intensity. 

In all the eases save one, the disease was of exceedingly mild 
character. 

Many cases of this kind have come under my notice, 
of which the two following examples may scr\'’e for illustra- 
tions : — 

Case 6.— Mr. A., a snrgcon, Act. 60, a tall, stout man, of powerful 
frame, eoiisultcd me June 11th, 186S. He laid noticed for the last four 
months an undue freqiienc}^ ol niictiirilion, witli a eei*tain hiiiguor unusual 
to him, of which, however, he thought little, until the copiousness of the 
unue excited his suspicions, and induced him to 'test it for sugar. This 
led to the detection of his complaint. He had lost some flesin 
When I examined him, lie had a mddy complexion and an ap])eanince 
ol nealth ; the appetite was moderate ; thirst somewhat troublijsome ; skin 

* Med. Chir. Trans., vol. xxxvi. 
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moist ; lie went about liis usual business — being in extensive practice in a 
rural district — with scarcely more fatigue than ordinary. The teeth were 
extensively decayed. The urine amounted to five and six pints daily. A 
specimen carefully collocjhid for twelve hours was sent to me for examina- 
tion. It amounted to 68 oz. ; specific gravity, 1034; it deposited uric 
acid copiously, and (contained 6 per cent, of sugar, which indicated a total 
of 1800 grains in half a day. 

Mr. A. was giadually put on a restiictcd diet, W’ith gluten bread. In a 
v/oek, the urin<i of twelve hours had conic down to 45 ounces : Slice ific 
gravit}’, 1035 ; per-centage of sugar 6*1; sugar voided in tw-elvo hours, 
J J90 grains.; 

Four weeks later, the urine of twelve hours had diniinhshed to 37 ounces : 
specific gravity, 1028 ; sugar, 4 per cent. ; quantity voided in twelve hours, 
673 grain^j. The general condition had also greatly improved ; he still 
adhered to the restrieted diet. 

I have s(M>n Mr. A. from time to time np to the present date (February, 
1865). He is now perfectly restored to his original health and embon- 
]>oint. Tlic restrictions on liis diet have long since been relaxed. He 
ihuived considerable advantage from the use of almond msks and cakes, 
a nd from ehaiige of air ami stjeue, in the highlands of Scotland. 

A’^cm^hihr.r, 1871. — Mr. A. died suddenly two years ago from a ruptured 
aortic aiieiirisiu. 


Cask 7. — Mr. M., a retired solicitor, ret. 72, consulted me October 17th, 
1863. He was a, llorid-<iom]>lexioiied, stout, healtliy, and vigoious-lookiug 
man for his age. Cntil sixteen mouths ago ho had always enjoyed excel- 
lent health. 

Sixteen months ago he was seized with a low febrile complaint of unde- 
termined character. He kept his bed for two mouths, and was greatly 
r(ulue(ul by it ; but Ik? gradually recovered, and went to Iluxtou to coni- 
]*lete his couvalescemic. IJefore going to Huxton, lie had noticed a sweet 
tfiste in his mouth and a certain sweetness of the skin of his hands ; and 
wlu-n there, lie noticed a great thii-st and frequent calls to void urine. 
AVith the contimianoe of these .symjitoms he became rapidly thinner, and 
sent for Ids son-in-law. Dr. II., who examined the urine, and discovered 
.sugar. Dr. H. found tlie sym})toms of diabetes present in moderate in- 
tensity ; gums spongy ; emaciation voiy consideiuble ; all his embonpoint 
gone ; he was “ndueed to a little old man.” The urine amoimtod to six 
and ten pints a day ; and his thii-st was so tormenting, tliat he used to 
imqiaiv. i\)v himself a large jug-full of oatmeal-water and. milk, to drink at 
night. 

At this period, he was put on a strict flesh diet, with green vegfetables. 
Glreat benefit followed this treatment ; and ih about two months from the 
first onset of the diabetic symptoms, he had recovered from the attack, and 
begun to recover fiesli and strength. It was not ascertained, whether the 
sugar disappeared from the urine, when the other symptoms subsided. 

He continued in improved health for five or six months, and regained 
much of his previous vigour. He then begun to suffer from severe lanci- 
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nating pains about the base of the chest. On account of these he sought 
niy aid. ^ 

He complained of intense pain, of neiiiulgic character, along the course 
of the lower intercostal nerves. tJ]> to the day before his visit to mo, the 
pain had been limited to the left side, but it had now invaded the right 
side ; and a painful circle embraced him, in a line convsponding to the 
attachments of the diaphragm. The pain was dai-ting, burning, as if a 
red-hot iron was drawn round liim ; it ]>i‘(*vai]ed in paroxysms ; but lately 
the remissions had never been (complete ; and tins pain came foiward to the 
mesial line, and d(*.scended into tlie 1(‘sti(des and penis. Nightly opiates 
were required to induce .slecjx He was very nemms and agitated, espe- 
cially during the paroxysms, but th(M*(* was no fever. Tongue clean, pulse 
quiet, ranging from 65 to 80 (he often counted it himself) ; heart's sound.s 
were healthy, and there was no hypei*trophy. The iiain was much in- 
creased by motion of tho body, as in walking. There was no thirst ; the 
(luantity of urine was not incretised. Micturition frequent at night ; 
appetite pretty fair. 

At iny request, he brought me th(‘ urine made after dinner on October 
18th ; its specific gravity was 1030, clear, ambcr-coloured ; it contained no 
trace of albunnm, but as much as 6*1 per cent. eVt* sugar. He was ordered 
•5 grains of quinine, with some carbonate of iron, and a few dreps of 
laudanum at night. 

October 19<7i. — Ho brought mo the urine made before breakfast; its 
specific gravity was 1019, and it contained only a trace of sugar. He hud 
passed a much bettijr night than usual. 

October 20^/i. — Urine before breakfast contained a trace of sugar : that 
voided after dinner contained a good deal more. 

October 21 si. — ^ITrine before breakfast was (juite fn^e from sugar ; that 
after dinner contained 4 per cent. He still complained of the pain round 
the chest, but in much diminished degi’cc. 

October — Urine before brcakfa.st fn*e from sugar ; that passed after 

dinner contained only 0*8 per cent. 

He w'as put for a Avhile on a partially restricted diet, Th(j urine con- 
tinued for some days to show traces of sugar aft<*r dinner. After this he 
left town and went to the country, continuing to improve. I'his gentleman 
is now (February, 1865) in very fair luialth for his age ; hut I cannot state, 
whether or not the urine contains sugar. 

In patients of this class I have generally found that, 
although the diabetic symptoms proved mild and amenable to 
treatment, life is seldom prolonged beyond a few years. The 
glycosuria may disappear or become insignificant ; but the 
constitfttion is evidently broken, and they usually die in two, 
three, or four years, either from cerebral disease or from pul- 
monaiy complications. 
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GENERAL ETIOLOGY. 


T he deaths from stone, in England and Wales, in the fire 
years ending 1866 , amounted to an annual average of 
168 . It is satisfactory to note that the mortality from this 
canse exhibits a progressive diminution in the last thirty 
years, as may be seen from the following table constructed 
from the Eegistrar-General’s Reports : — 


MorUdity from stone in England and TFales, in, Jive s^uccessive 
quinquenniod periods* 


In the 5 years 1838 — 42 the yearly average of deaths from stone, was 297 


1847—51 
1852—66 
1857—61 
1862—66 ,, 


»« 

)» 


232 ^ 

21 ^ 

184 

168. 


* The rbtonui of the years 1843 — 46 are tabulated differently from the 
remaunder, oi^ cannot, therefore, be Included^n this .table. 
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The cause of this diminution is to be chiefly sought for, in 
the earlier detection of the stone, and earlier resort to opera- 
tion, in recent times : perhaps also in the improved diet and 
water supply of the population.* 

Calculous disease is much more fatal (as might have been 
expected) in the male, than in the female, sex. For every 
female that died, in England and Wales, in the ten years, 
1857-66, from the consequences of stone, nearly nine males 
perished. 

More deaths from stone occur at an early and in the 
waning years of life, than in the intermediate periods, as is 
shown by the following table : — 


Tablk sTiowing tlie nimiber of deaths fnm stoi^c at different ages in the 
decade 1857 — 66 in Ihiglaiul and 1 rates — Males only inrhtded. 


Under 5 years . * . 

Between 5 and 15 years , 
»» 15 ,, 25 ,, 

25 ff 35 ff . 

if 85 ,, 45 ,, 

if 45 I, 55 f, 

„ 55 .65 „ 

if »f 75 ,, . 

75 and upwards 


116 deaths. 



. J. J.U 

. 114 „ 


. 59 „ 

, 

. 62 „ 


• 73 ,, 

, 

. 132 „ 

, , 

. 294 „ 

, 

. 517 „ 

. 

. 299 „ 


The great fatality of stone above the age of fifty-five is due, 
not so much to the greater frequency of stone at that epocli, as 
to its more severe effects on the constitution, and the less 
favourable results of operation in advanced life. The fnquenmj 
of stone is far the greatest under five years of age ; and next 
between ten and fifteen years. It then diminishes rapidly 
until the thirty-fifth , year. Above this age cases of stone 
become, again, more and more frequent, until the age of sixty- 
five. The following table indicates, very exactly, the preva- 
lence of stone at different periods of life. It embraces all the 
persons who underwent the operation of lithotomy, during 
given periods of time, at the following hospitals : — Guy’s, St. 
Thomas’s, Universiiy College, Norwich, Cambridge, Oxford, 
Birmingham, Leicester, and Leeds. 

* The auborban diatrict of Hulme suppliea considerably fewer cases of atone 
to the Manchester Infirmary, since the pipe-water has replaced the old pump- 
water supply* 
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shxming tlt^ ages ^1827 persons wlm undencetvt lithotomy cU the 
dJbomc hos^ntals — construdn'd frova statistics coilestcd in Sir H. Thomp- 
son's wofh on Practical Lithotomy and Lithpirity, 


Under 6 years . . . . •/ . . . 478 

J5etw(;oii 5 and 15 years 628 

„ 15 „ 25 ‘ 157 

ff 25 ff 85 ff 85 

„ 35 „ 45 90 

>» ^5 yy 55 f, . . . ■ . . 156 

,, 55 ,, 65 . . . . • . . 225 

ff 65 ff 75 ff •••••• 103 

„ 75 „ 81 . . . . ■ . . . 10 


No countries or climates arc altogetlier free from calculous 
disorders ; but some localities are considerably more aflSicted 
by them than others. Stone and gravel are common in Eng- 
land, France, Tcneriffe, Iceland, and Egypt.* They are, on 
the contrary, rare in Sweden and Norway, Styria, and some 
other parts of the Austrian dominions. In Christiana, 3211 
patients were treated in the general hospital during a period 
of four years, and among them there was only one stone 
patient. Iii the hospital of Gothenburg, in Sweden, which 
contains sixty beds, not a single case of stone was received in 
fifteen years, f 

The climatic conditions favourable to the prevalence of stone 
appear to vary within narrow topographical limits. Of the 
eleven registration districts into which England and Wales are 
divided, the eastern counties of Norfolk and Suffolk furnish 
tlie largest proportion of deaths from stone. Next to these 
come the North Midland Counties. The fewest deaths from 
stone (as compared to the total mortality) arp furnished 
by Lancashire and Cheshire, and by the South Westpm 
Counties. J 

* frequency of stone in Egypt is due to the ravages of the Bilharzia 
hwmatobia, a minute parasite vrhich infests the urinary organs in hot countries 
—(see Bilharzia). 

t Oiviale. Trait5 de V Affection Calculeuse, p. 680. 

It The following Table shows the proportion of deaths from stone in each 

the eleven registration districts of England and Wales, for every. 100,000 
deaths from all causes, in the ten years 1857—66. Males only are indnded. 
(CoDstracted from the Begistrar-Q^eral's Beports.) 

North-western 34 

> South-western .46 
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CLASSIFICATION OP URINARY CALCULI, THEIR CHEMI- 
CAL characters, ORIGIN, GROWTH, AND GENERAL 
CLINICAL HISTORY. 

Urinaty calculi may be classified, according to their che- 
mical composition, into eight primary and one secmdary 
species. • The primary species are : — 1. Uric acid. 2. Urates. 
3. Oxalate of lime. 4. Cystine. 5, Xanthine. 6*. Urostea- 
lith. 7. Bone earth (basic phosphate of lime). 8. Carbo- 
nate of lime* The secondary concre'tion is composed of . a 
mixture of the phosphate of lime and the ammoniaco-inagne- 
siaii phosphate. 

In addition to these, which are composed of normal or ab- 
normal, but strictly urinary, ingredients, two other species are 
occasionally found in the urinary passages which have an 
origin extraneous to the urine. These are fihrim or Hood con- 
cretions and 2 '^rostaiic calculi. 

Urinary concretions always contain, in addition to their 
proper components, slight admixtures of animal matters, viz., 
mucus, epithelium, pigment, and, generally also, more or less 
desiccated blood and gus. 

The term “ gravel ” is given to concretions of small dimen- 
sions, which are not too large to be spontaneously voided 
by the urethra ; the larger masses are called “ stones,’* or 
“ calculi.” 

Calculous formations are said to be iirimaryy when they are 
deposited from the unchanged urine, owing to some inherent 
vice in its composition ; and secondary^ when the deposit is due 
to ammoniacal decomposition of the urine in the lower urinary 
passages. 


Northern . . ' . 

. 54 

West-Midlaiid . . 

. . 64 

South-Midland 

. 71 

Yorkshire .... 

75 

Ix>Tidon 

. 90 

Monmouthshire and Wales . 

. , 91 

South-Eastern .... 

. 93 

North-Midland . 

. . 98 

Eastern 

. 115 
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It is essential to recognise this difference in order to under- 
stand the mode of growth of urinary calculi, and the princi- 
ples which should guide their medical treatment. 

It has been already explained that whenever the urine be- 
comes decomposed and ammoniatial, its earthy constituents are 
precipitated as a sediment, composed of phosphate of lime and 
the animoniaco-magnesian phosphate, often mixed with small 
quantities of nrate of ammonia and carbonate of lime. Tliis 
is identical with the mmidary phosphatic deposit on urinary 
calculi.* Its production is due to the transformation of urea 
into carbonate of ammonia. Any obstacle whifch delays the 
urine in its channels, and prevents its speedy and complete 
evacuation, tends to bring about this change. The presence of 
a cjilculus in the bladder i3rcBents a condition highly favourable 
to the production of ammoniacal urine, and to the precipitation 
of the secondary phos|)hatic deposit. Accordingly it is found 
that calculi which have bc(.*n long detained in the bladder, are 
frequently covered over with a phosphatic incrustation. In- 
deed, it may be said that this is the proper ultimate stage and 
last chapter in the history of every urinar}'^ concretion, unless 
its career be cut short by spontaneous expulsion or removal by 
surgical operation. . 

The epoch at which the secondary deposit begins to form is 
quite uncertain, and depends on the concurrence of cystitis. 
Sometimes small calculi, weighing only a few drachms, are 
found covered with a thick investment of phosphates ; in other 
instances large calculi, weighing many ounces, are found with- 
out any traces of phosphatic incrustation. So long as the 
urine remains acid the surface of the stone remains free from 
phosphates, but as soon as the urine becomes fi*eely ammo- 
niacal, the secondary deposit begins to accumulate. 

It follows from these fadjjig, that a solvent treatment which 
may have been applicable in the early existence of a stone, 
ceases to be so when the urine becomes ammoniacal and a 
secondary deposit has taken place on its surface. 

The principal points relating generally to the structure and 

* The incrustation which covers public urinals is likewise of similar 
nature. 
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growth of urinary calculi are embraced in the following pro- 
positions ; — 

1. Calculi may consist entirely of one ingredient, as uric 
acid, oxalate of lime, cystine, &c. ; or two or more primary 
deposits may alternate with each other in the foim of layeiF, 
so as to constitute an alternating calculus. 

2. The most common alternations are uric acid and oxalate 
of lime ; but any primary deposit may alternate with any other 
primary deposit : as cystine with uric acid ; uric acid with 
bone earth ; or oxalate of lime and bone earth. The two last 
cases however arc excessively rare. The number of layers 
composing an alternating calculus is quite uncertain : tliere 
may be only three or four, or twenty or thirty. . The thickness 
of the layers varies conversely with their number. 

3. A calculus consisting of only one substance has usually a 
stratified arrangement, and exhibits an indefinite numbiii* of 
concentric layers. Such is usually the structure of uric ac/id, 
oxalate of lime, and phosphatic calculi. Hut sometimes the 
calculous matter is deposited in vertical lines radiating from 
the centre. This is the usual structure of cystine calculi. 
Sometimes one portion of a stone has a radiated, and another 
portion a stratified formation. 

4. Most urinary calculi are divisible into a central portion 
or nucleus y and an outer portion or body. There is also not 
unfrequently an outer investment, or crusty of phosphatic 
deposit. 

5. The nucleus may be of the same nature as the l)ody, 01 
differ from it. Tlie nucleus may consist of uric acid, urates, 
oxalate of lime, or any other primary formation, or it may bo 
a clot of blood, or a mass of mucus ; or, lastly, it may consist 
of some foreign body introduced from without. 

6 . The determining muses oC the formation of urinary 
calculi are still but imperfectly known. The more usual are 
the following : — (a) An excessive proportion of the precipitated 
ingredient in the urine ; (&) A too acid state of the urine, 
which diminishes its solvent power over uric acid and the 
urates ; (c) An alkaline state of the urine. If the alkalescence 
be due to fixed alkali, the bone-earth phosphate and carbonate 
of lime are liable to precipitation ; this is however a very rare 

T 2 
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contingency in the human subject, though common in the 
herbivora. If the alkalescence be due to carbonate of 
ammonia, the secondary phosphates are precipitated ; (d) 
Deficiency of chloride of sodium and the alkaline phosphates 
in the urine, reduces its solvent power on uric acid (Heller) ; 
(e) The presence in the urine of an abnormal constituent of 
sparing solubility, such as cystine or xanthine ; (/) The acci- 
dental presence of a body suitable to form a nucleus, such as a 
small mass of concrete blood, mucus, epithelium, or an extra- 
neous body, such as a bit of bougie, a piece of bone, a wire of 
needle, a bit of sealing-wax, and so forth. 

Considerable light has been thrown on the mode of origin, of 
urinary calculi by an examinatioit’of the microscopical structure 
of their nuclei. Dr. V. Carter found that the actual nucleus 
consisted nearly always of globular forms of urates and oxalate 
of lime (dumb-bells and spheroids), and not ordinary crystals 
of these substances. The researches of Bainey and Ord have 
shown that these globular forms are only produced when pre- 
eijutation takes place slowly in a colloid medium ; and Carter 
found that a colloid matrix always exists in the nuclear forma- 
tions of urinary calculi. It would, therefore, apjKjar probable 
that the initial step in the formation of a calculus is the exuda- 
tion of some colloid— mucus, or some other albumoid substance 
—into the urinary passages. Into this colloid, urates or oxalate 
of lime, or both, are precipitated, and, combining with it, form 
molecular aggregations of a globular character, which con- 
stitute the foundation of the subsequent growth. Under what 
conditions the colloid is exuded cannot be with certainty 
explained ; but the probability is that congestive or sub-inflam- 
matory states of the kidneys, such as occur in the febrile state, 
give occasion to such an exudation and supply a starting point 
to a process which does not attract attention until after a long ' 
lapse of time.* 

* Sm Cuter "On the Micraecopic Strnctnre and Formation of Urinuy 
'Calculi.” I«)i4 And l)r. Ord's paper Med.-Cliir. Tiana. 1875. 
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OF THE PARTICULAR VARIETIES OF URINARY GRAVEL 
AND CALCULI. 

1. Uric acid . — This is by far the most frequent species of 
urinary concretion. It constitutes probably five-sixths of all 
renal concretions, and of vesical calculi which have only recently 
descended from the kidney. As fjravely uric acid may be passed 
in the form of small distorted crystalline agglomerations, or as 
little smooth spherical bodies, ranging from the size of a poppy 
seed to that of a mustard seed, or irit flattened warty concre- 
tions as large as split peas. All these have a yellowish, 
brownish, or reddish colour. They are derived from the 
kidney, and may be discharged singly or in numbers at irre- 
gular intervals. 



Fjg 42.— Section of a uric aci<l calculus. 


When retained in the bladder, they grow into flattened oval 
cakulij sometimes roundish, sometimes elongated like an 
almond. They vary , in colour from a light fawn to a deep 
brick-red, according to the quantity and nature of the urinary 
pigment which they contain. Their surface is usually studded 
with minute tubercles, or mamillations, which are worn into 
smooth facets if more than one stone co-exist in the bladder. 
Their weight varies from a drachm to an ounce, but sometimes 
reaches four or five ounces. 

Uric acid calculi possess considerable hardness; their 
spec. grav. is about 1*5. Uric acid is best recognised by the 


GRAVEL Am CALCULUS. 


278 

inurexid test, described at p. 63. Its most important pro- 
perties, from a therapeutical point of view, are its solubility in 
very weak solutions of the carbonates of potash and soda, and 
its insolubility in strong solutions of the same, as well as in 
water and dilute acids. 

rathologically, uric acid is closely related to gout. Hence 
the frequency of uric acid gravel and stone in the wealthier 
classes in the middle and later periods of life. 

The urine, in the subjects of uric acid calculi, is acid, and 
often high-coloured, prone to deposits of uric acid crystals and 
amorphous urates. 

The medical treatment of this class of calculi .will be 
described at length in a separate section (see Solvent Theat- 
mtot). 

2 . Urak concretions . — The same confusion has existed re- 
specting the composition of these concretions, as respecting 
that of the amorphous urate deposit. They are usually de- 
signated urate of ammonia, but their chemical nature requires 
re-examination. 

They constitute small, soft, agglomerations in the kidneys 
— I’nrely in the bladder ; and are almost confined to young 
children. Heller* states that he has found them several times 
in the kidneys and ureters of sucking infants in the Vienna 
Foundling Ilospital. They formed small irregular clumps, 
. sometimes heaped together into a mass as large as a kidney 
bean. Heller encountered similar calculi on two occasions in 
adults. Calculi wholly composed of urates are very rare, and 
^ever reach a large size ; but globular masses of urates nearly 
always exist in the centre of a urinary calculus, although its 
bulk may be formed of some other ingredient. 

The deposition of clumps of urate of soda in the urinary 
passages, is not uncommon in the febrile complaints of infants 
and young children 5 and it seems not unlikely that some of 
these clumps may be retained in the^elvjs of the kidney or in 
the bladder, and become the nuclei of future calculi ; and that 
the excessive frequency of calculi in childrefi is duQ to this 
cause (see p. 73). ^ 

The urine from which this variety of concretion js deposited, 

* p. 13/, 
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has an acid reaction, and the medical treatment is identical 
with tibat of uric acid calculi. The circumstances under which 
this concretion is deposited, must be carefully distinguished 
from those, in which urate of ammonia (of undoubted compo- 
sition) is deposited in an aminoniacal urine mixed with 
secondary phosphates. 

Urate concretions are distinguished chemically by their 
solubility in hot water. 

3. Oxalate of lime or mulberry calfulus , — Oxalate of lime 
may be discharged as minute concretions, or gravel, from tlie 
kidney, or grow to be a stone in the bladder. In the former 
case the concretions are usually smooth, rounded, greyish dark 
bodies, resembling hera])-seed. 



Fig. 43. Oxakite of liuie or ruulberry calculus. 


Vesical calculi of this class are exceedingly hard, and break 
into sharp angular fragments when crushed by the lithotrite. 
They are usually of a spherical shape ; their surface is tuber- 
culated like a mulberry (Pig. 43), and is usually of a blackish- 
brown colour. Sometimes however they are oval and smooth, 
and of a blueish-grey colour. 

The nucleus of a mulberry calculus is frequently composed 
of uric acid ; and, conversely (though much more rarely), a 
uric acid stone may have a nucleus of oxalate of lime. Beale 
and Carter have further shown, that in the centre of a uric 
acid nucleus, there is often a microscopic clump of dumb-bells 
of oxalate of lime. 5 

Calculi composed of alternate layers of oxalate of ‘lime and 
uric acid, am more j^mmon than those composed of oxalate of 
lime cytohe. * The^ payers may fonn complete concentric cap- 
sules, or be paHtial and imperfect. In the latter case the con- 
cretion is amenable to the solvent and disintegrating action of 
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the alkaline carbonates ; in the former it is wholly beyond the 
power of such solvents. 

Oxalate of lime is insoluble in alkaline carbonates and 
organic acids ; but it dissolves in nitric and muriatic acids. 
When heated before the blow-pipe, it first blackens, and finally 
leaves a bulky white ash of caustic lime, which blues moistened 
litmus paper. 

During the formation of oxalate of lime calculi, the urine 
is always acid. 

4. Cystmei — Gravel and calculi of cystine belong to the rarer 
species of urinary concretions. They are usually found in the 


Fig. 44. Cystine calculi spontaneously voided. 



bladder as large calculi, but sometimes they are discharged 
spontaneously as gravel. I have in my collection two examples 
of pure cystine calculi passed spontaneously. (See Fig. 44.) 
One of them is a small lenticular mass weighing a grain and a 
half. The other is cylindrical in shape, an inch and a quarter 
in length, and weighing twenty^seven grains. Both have a 
crystalline granular surface and a light yellow colour. 
Sometimes vesical calculi of cystine attain a weight of three 
or four ounces. They are usually egg-shaped, of a full honey- 
yellow colour, mamillated on the surface, and lustrous, as if 
studded with minute crystals. When cut into, they show a 
radiated structure, and an obscurely transparent brilliance like 
yellow bces’-wax. They are usually composed of pure cystine, 
unmixed with any other substance. Sometimes they have a 
nucleus of uric acid, fn a specimen in the Museum of the 
Manchester Infirmaiy (Fig. 45) the central nodule is uric 
acid ; around this is a body of pure cystine; overlying this a 
layer of mixed uric acid and cystine ; and enveloping the 
whole a crust of secondary phosphates, mixed with cystine. 

Oystine calculi possess the curious property of assuming a 
pale green colour when long exposed to full daylight The 
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specin^pn just referred to afforded an interesting example of 
this change. Tl)e calculus had been divided equatorially ; 
one half lay in the cabinet with its cut surface downwards, 
and the other half with the cut surface upwards, exposed to 
the light. The latter had a delicate emerald green tint, while 
the former preserved its original yellow colour. 

Another curious circumstance in 
the history of cystine, is its tendency 
to run in Aimilies. Dr. Marcet 
gives an account of two brothers in 
whose kidneys cystine calculi were 
found. Both Lenoir and Civiale ex- 
tracted cystine calculi from the 
bladders of two brothers. Toel 
relates the history of two sisters 
who voided cystine with the urine. 

Cystine calculi are much more friable than uric acid or 
oxalate of lime. They are easily scraj)ed with the nail, and 
offer especially favourable objects for treatment by lithotrity. 
My colleague, Mr. Southani, showed me a quantity weighing 
ninety grains of the fragments of a pure cystine calculus, 
which had been voided by a little girl four years of age after a 
single crushing. 

Cystine is recognised with great facility. If a particle be 
placed on a watch-glass, or on a slip of glass, and treated with 
caustic ammonia, it speedily dissolves ; by exposure to the air 
for a few hours, the volatile alkali exhales, and beautiful 
six-sided crystals are deposited, which are highly charac- 
teristic (se« Figs. 14 and 15). Cystine is also soluble in the 
mineral acids; and in the fixed alkalies and their carbonates : 
but it is precipitated by organic acids and by carbonate of 
ammonia. 

5. Xanthine calculi are excessively rare. (See Xantuixe, 
p. 89.) 

6. Fatty or saponaceous concretions, Urostealiih (of Heller). 
In the Museum of the College of Surgeons of London, there 
are two magnificent specimens of vesical calculi, composed of a 
central fatty or saponaceous mass surrounded with a thick 
investment of phosphates (Fig. 46). Both belonged to 
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Hunter’s collection, and both are figured and described in the 
catalogue of calculi 2 )ublished in 1842. They ai’e described as 



uj. 40.— Section of r fatty or saijoiiaocous eoiici’etioii (urtixtealith) surrounded 
wjtU pliospliates.— From the Museum of the L(»ndoii Collej?e orSiu’gcous. 


“ consisting of the earthy phosphates deposited upon a mass of 
oleate and margarato of lime.” Tin’s mass is of a light 
yellow colour, and its irregularities correspond with those of 
the cavity in which it loosely lies. At p. 121) of the cata- 
logue, the following ingenious remarks are made respecting 
the 2 )robable origin of these stones : — ‘‘ On account ^ of some 
real or supposed disease of the bladder, a solution of soap has 
been injected into its cavity ; mutual decomj^osition between 
the soap and the salts of the urine has been the necessary re- 
sult ; the alkali of the former uniting with, and forming soluble 
compounds with, the phosphoric and other acids of the urine, 
while the emthy bases of the urine have precipitated, in com- 
bination with the fatty acids of the soap, in the form of a semi- 
gelatinous sparingly soluble compound, being in liict an earthy 
soap ; this substance, acting as a foreign body in the bladder, 
lias induced the deposition of the phosjihates, and given rise to 
the formation of a calculus.” 

The fatty or saponaceous masses here described are probably 
of the same nature as those described by Heller in 1845, and 
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named by him Urosimlifh* Only one otlier case has been 
published ; it was observed by Dr. W. Moore in ISoS.t 

Heller’s patient was a man, 24 years of age, who passed a 
number of small concretions about as large as peas. When 
fresh, they were soft and elastic, like india-rubber, but dried 
into hard, brittle, wax-like masses. They dissolved readily in 
caustic potash, forming a soap. They also dissolved readily 
in ether, but with difficulty in alcohol. In hot water they did 
not dissolve, but softened. They melted with heat, and even- 
tually burned with a bright yellow” flame, exhaling an odour 
of shellac and benzoin. They contained a large quantity of 
earthy phosphates. 

Dr. Moore’s specimens consisted of two very small dark- 
brown calculi, which had a soft wax-like consistence, and 
appeared to consist of a lime soap. They partly dissolved in 
hot alcoliol ; and the solution, when cold, deposited a whitish 
matter, which exhibited numerous fat globules, but no crystal- 
line plates. When incinerated before the blow-pipe they yielded 
a white, alkaline, calcareous ash. A year later, Dr. Moore re- 
ceived from Dr. E. Adams two calculi taken from the body of 
tliis patient. One was a large phosphatic stone, in the centre 
of wdiich was a cavity containing some of the same dark-brown 
substance. Dr. W. Davy, who examined a j)ortion of this, 
judged it to be composed of lime “ in combination with the fat 
or waxy substance forming some organic combinations Aviih 
the fattif"^ acids.” 

7. Garhonate of Lime . — Concretions of carbonate of lime are 
very rare in the human subject. Those which have hitherto 
been encountered were of small dimensions, varying from the 
size of the smallest visible granules to that of a hazel-nut, 
smooth on the surface, grey, yellowish, or bronze coloured — 
sometimes with a metallic lustre, and generally very hard. 

The following remarkable case, in which myriads of minute 
calculi of carbonate of lime were voided with the urine, w as 
described in the first edition of this work as an example of the 
spontaneous expulsion of prostatic calculi, but a communica- 
tion I have since received from Dr. Haldane, of Edinburgh, 

* Ilarnconeretionen, j). 146 ; also Heller’s Archiv, Bd. II. p. 1. 
t Dublin Quarterly Journ. of Med. Science, vol. xvii. p# 476. 
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has convinced me that they were derived from the kidneys, 
and not from the prostate. 

The patient was a gentleman, seventy years of age, suffering 
from enlarged prostate, under the care of Mr. George Ilunstone, 
of this town. On the 20th of April, 1864, Mr. Hunstone 
brought me a specimen of the urine for examination. It was 
ammoniacal, and contained a good deal of pus. At the bottom 
of the phial were a large number of minute amber-coloured 
calculi — the largest of which were about the size of poppy-seeds, 
and the smallest only just visible to the naked eye, as bright 
specks. On subsequent occasions Mr. Hunstone brought me 
additional quantities of urine containing similar bodies. Alto- 
gether I obtained about dight grains of these calculi; they 
were easily separated from the urine by levigation and decan- 
tation. Mr. Hunstone stated that the patient had been in the 
habit of voiding these calculi for some months, at frequent 
intervals. The patient died some few months afterwards, and, 
unfortunately, no opportunity was afforded of making a imU 
m&rtem examination. 

The largest of the specimens in my possession is about 
the size of a mustard-seed ; there arc a good many as 
large as poppy-seeds ; but several hundreds are less than 
a quarter of this size, and many thousands are still smaller. 
They are mostly spherical in shape ; many are rudely 
cubical or pyramidal. They possess a full amber colour, 
and are finely translucent. Under the microscope they pre- 
sent the appearances represented in Fig. 47, and exhibit an 
infinite series of concentric lines. The centre or nucleus 
is variously composed. In some of them it is an object 
resembling a glandular cell, in others a prismatic crystal, 
in others amorphous earthy- looking matter. In some, again, 
the nucleus is double, in others, treble, or even quadruple 
(Fig. 47). With polarized light they display a dark cross, as 
represented in the lower right-hand corner of the figure. When 
crushed they break into angular fragments. 

The calculi dissolve rapidly in mineral acids, with abundant 
disengagement of carbonic acid — leaving ragged, brown, flaky, 
organic remnants. Acetic acid acts very slowly upon them, 
without disengagement of carbonic acid; but in the course of two 
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or three days all the mineral matter is taken up, and the animal 
matrix is left, as soft, light balls, preserving the stratified ap- 



Fi«. 47. Curlumatc of lime cfilculi HiKnitoriw)uiiiy voiUiHl with the unne — hi^iily 
laaguilied. 

pearance of the original calculi, but with a diminution of their 
original translucency. They are unaffected by caustic potash. 
The murexid test yields not the slightest cTidcnce of uric acid. 
When heated to whiteness before the blow-pipe, their surfaces 
fuse into a brilliant iron-grey enamel, which protects the 
deeper parts. As the incandescent calculi cool, the enamelled 
surfaces crack into numerous minute polygonal spaces. When 
pulverised and incinerated, the resulting ash does not change 
the colour of moistened litmus. The solution of the calculi 
in muriatic acid- throws down an abundant, white, flocculent 
precipitate, when saturated with caustic ammonia. These 
reactions indicate that they are composed of an animal matrix 
impregnated with carbonate of lime mixed with a little phos- 
phate of lime. 
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Dr. Haldane’s communication above referred to contains an 
account of a case in which calculi, identical in every respect 
with those just described, were found in the kidney after 
death. Dr. Haldane’s notes are as follows : — 

“ W. A., a iiiaKoti, ag(i(l 33, wjls admitted into the Edinburgh Infirmary 
undei- Dr. CJillespit*, on tlie 15th of Oetoher, 1856. Fifteen months before 
admission lie stiaiiied his back while engaged in iiiisiiig a large stone. 

“Two months aftmwards an abscess formed ove-r the upjier part of the 
sncj um, which was })oulticcd, opened, and matter was discharged. 

“The, abscess healed up, but matter again formed; the second abscess 
burst about two inontlis b<?fore his admission into hospital. During tlie 
gre.'itfu* part oi‘ the tiftcMin nioiitlis he had been at his work. 

“ When lulinil ted into the hospital he complained of jiaiii in the. back 
and general Avcakne.ss. TIku'c was an opening at the riglit side of tlie 
sacrum, from whieli ims diHcJiarged. A ]m)be. coubl be. introduced its 
whole, kmgth, and seemed to pass towards the anterior part of the lumbar 
vertebnu. lie sank gradually, and died on the 21st of April, 1857. 

“No urinary symptoms wore noticed diiring bis residence in the 
hospital. 

“ 1 (ixamineil the body on the 22nd of April. A large* accumulation of 
matter was found in front of tlie bodies of the luml)ar vertebra*. ; there, 
was caries of tin* anterior pai*t of the bodies of the lij’st four. The spinal 
cord was not af[V.et(*<l. 

“ The h(‘art and Jungs were natural. 

“'I’he liver was small, weighing 31 ounces, but was hcaltliy in 
structure. 

“The right kidney weighed 5 ounces ; it was anajinic but healthy, ex- 
cept that a Jew gritty ])articles were, embetlded in some of the cones. 
These were found to (consist partly of carboiiatt* of lime. 

“The leJ't ki<lu(*y weighed ounces. In the pelvis was about half a 
teaspoouful of saiidy-looking material, held together by a floi*cule,nt sub- 
stance, which resembll^d eougulaled blood. Tlio sandy matter was in small 
jwirtieles, generally about the size of giuins of sand ; some, tvere as large ais 
hemp-seeds. Tin* lining membrane of the i«*.lvis was thickened, and at 
some^joints appeared slightly abraded. The kidney was a little atrophied, 
owing to dilatation (rf the pelvis. The ureters were natural. The bladder 
was contracteil ; it contained about a teaspoonful of urine, wliich unfortu- 
nately was not examined. 

“ 1 looked u]Km this case, as possibly an example of the calcareous me- 
tastasis de.scribt;d by Virchow. When in couiiectiou with absorption of 
bone, carbonate and phosphate of lime are deposited elsewhere. ’* 

Dr. Haldane was good enough to send me a sample of the 
calculi obtained from the kidney in this case ; and I had no 
difficulty in deciding on their absolute identity both in naked- 
eye and microscopic appearance as well as in chemical compo- 
sition with those examined by myself. It seems also highly 
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probable that the history of their occun'ence was strictly 
analogous. 

In the nineteenth volume of the Transactions of the Patluv 
logical Society, Mr. Wagstaffc describes a “ largo branching 
calculus,” composed of carbonate of lime, removed after death 
from the right kidney of a man aged forty-two. Several sinall 
ones, of similar composition, were also found in the same 
kidney. 

8. Basic pliosphak of Ihm^ or Bone-mrth. — Concretions of 
this substance aloAe are very rare. They were formerly con- 
founded with the mixed ])hoRphates which constitute the 
secondary deposit. They vary in size from a pea to a hen’s 
egg. They are white and chalky in appearance, and of a soft, 
smoothish exterior, with an earthy fracture. Sometimes their 
texture is loose, sometimes veiy compjict. 

Bone-earth rarely alternates with any other deposit ; occa- 
sionally, however, it docs so. There is a fine si>eciinen in the 
museum of the Manchester Infirmary, in which bone-earth 
alternates with uric acid. 

When the urine is rendered alkaline by alkalising salts, or 
becomes alkaline after a meal, the bone-earth jdiosphate is 
sometimes abundantly deposited ; but, from its uncr}'stalline 
condition, it has very little tendency to agglomerate into con- 
cretions. Patients may pass an alkaline and turbid urine 
(from this cause) for months, without i)ractically any risk of 
the formation of a stone, as is daily witnessed in the now 
favourite method of treating acute rheumatism by alkalies. 

9. Mixed or semidary 2)ho8j)hates {fuslUe calcidus). — The 
composition and production of this deposit from anamoniacal 
urine has been already explained. It rarely forms the entire 
of a urinary calculus ; but more commonly encrusts calculi of 
some other species, or an extraneous body which acts as a 
nucleus (Fig. 48 ). Concretions of this substance are frequently 
formed around the inequalities of fungous or other growths of 
the urinary organs. Calculi of the mixed phosphates may go 
on increasing for an indefinite period, and completely fill the 
bladder, attaining a weight of, 10, 20, or even 30 ounces.* 

* Dr. Uytterlioeven, of Brussels, withdrew, by the supra-pubic operation, 
from the bladder of a man, aged thirty-nine, an enormous oval concretion 
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In their physical characters, fusible calculi most resemble the 
bone-cai’th phosphate, ^hey are usually lax and friable, com- 



Fio. 4S. Sectiou oi u coiiHisting of avast nuiss ot‘ llie mixed pliospiiaiOB 

deposited on a calculus of oxalate of lime,* 


posed of concentric laminm, or irregular ; often studded on the 
surface with brilliant glistening points of ti’iplc phosphate 
crystals. They readily break down under the lithotrite ; but the 
general irritation of the system, and the frequent co-existence 
of grave anatomical lesions in the urinary passages or the 
kidneys, render these cases unfavourable subjects for operation. 
They are especially suited for a solvent treatment by means of 
acid injections, thrown into the bladder in a manner recom- 
mended by Sir B. Brodie. 

Chemically, this concretion is characterised by fusing into an 
enamel, when strongly urged by the blow-pipe. It is very 
soluble in acids, especially the mineral acids ; but wholly in- 
soluble in water and alkalies. 

10. Fibrine a7id blood Marcet gives an account 

of a small calculus about the size of a large pea, which was 

\i'eighiug 404 ounces, and measuring round its longest diameter 17 inches. I 
believe this is the largest ever extracted from a living person. ' It had been 
growing fi^)m the age of twelve. (Leroy d’Etiolles (fils), Traitd pratique de la 
Gravelle, Paris, 1803.) 

* From a drawing in tho possession of Mr. Sontham. The history of this 
Stone (which was successfully removed by the recto-vesical ojieration) is given 
by Mr. Southam in the 42nd vol. of the Medico-Chinirgical Transactions. 
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passed, after much suffering, by a gentleman between 50 and 
65 years of age. He had been suffering for two or thme years 
from symptoms of urinary calculi, and had previously passed 
tliree similar concretions. The specimen examined by Marcet 
had a yellowish-broTO colour, somewhat resembling bees’- 
vvax. Its hardness was also nearly that of bees’-wax. Its 
surface was uneven, but not rough to the touch ; it was some- 
what elastic. When examined chemically, it answered to the 
reactions of fibrine. 

A small concretion, about the size of a small pea, was handed 
to me for examination by my late colleague, Mr. Beever. 1 1 had 
l)een passed by a man of tliirty-five, wdiose urine was not albu- 
minous. Its texture was hard and brittle, its external surface 
rough, its colour dark reddish-brown. It swelled into a volu- 
minous coal under the blow-pipe, and, when fully incinerated, 
left a very scanty white ask It was evidently composed of 
inspissated blood. 

A patient whom I saw with Dr. Holland was in the habit of 
passing numbers of blood concretions of a softer texture. He 
had jn’eviously suffered from hmmaturia. 

Numerous similar concretions were found loose in the in fun-, 
dibula and pelvis of the kidney, in the case of ruptured kidney 
already described at p. Vdb. 

My collection contains a very fine blood concretion, taken 
from the bladder of a sheep (Fig. 49). The specimen was 
presented to me by Mr. Lund. It is as large as a small walnut, 
very light — weighing only 87 grains, 
and exceedingly rugged on the surface, 
which is studded all over with reddish- 
black warty projections. This dark 
warty part forms the outer crust of 
the concretion, is veiy brittle, and 
bi’eaks with a lustrous fracture. When 
sawn through, the rough outside crust 
is found to be about a line thick { it 
invests an ^val body, which has an 
even, sharjj^y defined outline. The 
body has the appearance of baked clay ; it is of nut-brown 
colour, and easily scraped with the nail. It breaks with a 


It is nearly spherical, 
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dull fracture, like a piece of catccliii. Examined chemically and 
microscopically, both body and crust were found to possess 
the characters of concrete blood. The scanty ash obtained by 
calcination gave abundant evidence of iron. 

All these instances appear to have been connected with the 
occurrence of renal hsematuria. Such concretions sometimes 
serve as nuclei for uric acid or oxalate of lime calculi.* 

11. Pro.Hlatic calculi . — Although these are not, strictly speak- 
ing, urinary products, they are, in very rare instances, dis- 
charged spontaneously with the urine, and therefore deserve 
some notice on this connection. 

Sir H. Thompson, who has investigated this subject with 
great care, states that the existence of concretions in the pro- 
state is almost universal after the age of puberty. He found 
them invariably present in seventy prostates which he exam- 
ined from persons above twenty, f 

They begin as minute, globular, transparent bodies in the 
follicles of the gland. At first, they are wholly composed of an 
albuminous matter, arranged in concentric layers round a vesi- 
cular nucleus. But as they grow, they are gradually more and 
more impregnated wnth mineral matter, until at length they 
attain the hardness of the hardest urinary calculi. As a rule, 
they produce no symptoms, and their existence is, perhaps, 
hardly to be looked on as a disease. They usually vary in 
size fi’om a poppy seed to 

In some cases, however, the process does not stop here. The 
earthy material is deposited in great quantity ; and large con- 
cretions arc formed, which encroach on the glandular tissue, 
and project into the urethra in the form of oblong masses, 
which require operative procedures for their removal. 

ON THE DIAGNOSIS OF THE SPECIES OF URINARY CALCULI 
WITHIN THE BLADDER OR KIDNEY. 

It would greatly facilitate the choice of the most appropriate 
treatment, in an individual case of urinary calculus, if it were 
possible to ascertain beforehand, the exact nature of the con- 

* Wilson’s Lectures on tlie Urinary Organs, p. 81; 
t Sir H. Thompson, On the Enlarged Prostate. 
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crefcion. This remark applies equally to surgical and to 
medical treatment, but more strongly to the latter than to the 
former. 

The degree of precision of this knowledge attainable in dif- 
ferent cases, varies a good deal. The most certain knowledge 
is gained when a person who has been in the habit of sponta- 
neously voiding small concretions becomes afterwards the sub- 
ject of stone. In such a case, the examination of the calculi 
previously passed (supposing them to have been pi'cserved) 
throws a sure light on the nature of the one retained — provided 
the epoch at which the former were voided be not too remote, 
and the characters of the urine continue to corres])ond. 

In the absence of this kind of evidence, certain knowledge of 
the nature of the stone is rarely attainable ; but still, it is 
generally possible to indicate — from the character of the urine, 
the constitution of the patient, and the known relative fre- 
quency of the several species of stope — sirony prohaMHy, 
the species to which it belongs ; and also (and with still 
greater certainty) some of the species to which it does no/ 
belong. 

With regard to the character of the urine, the most important 
indications are supplied by the nature of its reaction, and the 
c?haracter of the deposit which may be precipitated from it. 
The reaction of the urine may be {a) acid ; {b) alkaline from 
fixed alkali ; or (r) alkaline from carbonate of ammonia. 

a. If the urine be acid, the stone is almost sure to be uric acid 
or oxalate of lime, or a mixture of these two.* These two 
deposits alternate with each other so frequently, and at such 
short intervals, that, if the urine be free from a uric acid or an 
oxalate of lime sediment, there is nothing to indicate directly 
which of the two species the stone belongs to. But, as uric 
acid is much more common than oxalate of lime, the proba- 
bilities are considerably in favour of the former. If the urine, 
on cooling, deposit abundantly either uric acid or oxalate of 
lime, and, H fortiori^ if either of these deposits are found in the 

* Ooncretions of xanthine, fibrine, and fatty matters, are alto^yetlicr left 
out of consideration, oh account of their extreme rarity. Cystine is also ex- 
cessively rare ; and if cjrstino crystals be not |oiind in the deposit, it may 
pxactic^ly, be likewise excluded. 

u 2 
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urine at the moment of emission, there is strong probability 
that the svrfuve of the stone is of the same nature ; but this 
gives no warrant of the composition of the deeper strata. 

Vesical calculi are usually more complex in their composi- 
tion tliari renal calculi. The latter are almost always com- 
posed of one single ingredient ; but the former are frequently 
com] osed of more than one ingredient. The longer a cal- 
culus has resided in the bladder, the more complex will its 
c()m|)osition probably be ; and conversely, the more recent 
its descent from the kidney, the more likelihood that it is com- 
posed of but a single ingredient. If, therefore, the urine be 
acid, and the calculus of recent date, the probabilities arc 
greatly increased that it is composed of uric acid alone. 

As mulberry calculi have rough surfaces, they usually produce 
more violent irritation of the bladder than the smoother stones 
composed of uric acid. This indication is, however, of little 
practical value, .and the exceptions to it are numerous. 

Persons of gouty disposition are more likely to be subjects 
of uric acid, than of oxalate of lime calculi. 

K If the urine be a lkaline front fixed alkali, the stone will be 
composed either of bone-earth phosphate or carbonate of lime. 
13(»tli are of extreme rarity. 

c. If the urine be alkaline from carbonate of ammonia, the 
composition of the nucleus and body of the calculus can no 
longer be divined ; but its surface or crust is sure to be com- 
posed of the mixed phosphates. The depth of this crust can 
only be conjectured from the intensity of the ammoniacal reac- 
tion, tlie qu&tity of pus and flakes which are discharged with 
the urine, and the length of time during which this state of 
urine has persisted. Care must be taken to ascertain if the 
urine be ammoniacal at tfte momeiit of emission ; for in most 
cases of stone there is some degree of cystitis ; and the pre- 
sence of pus causes a urine which was passed acid, speedily to 
become ammoniacal. The degree of the ammoniacal reaction 
is best judged of by the intensity of the ammoniacal odour, by 
the gelatinised, or loose, condition of the pus, and by the abund- 
ance of triple phosphate crystals. If the urine be only very 
feebly ammoniacal, or }mve only recently become ammoniacal, 
the phosphatic crust may be only a thin film. In the case of 
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large or old phosphatic concretions, fragments of phosphatic 
debris are frequently voided with the^ urine. If the ammonia- 
cal reaction of the urine is once established in a case of stone, 
it seldom afterwards gives place to an acid reaction. 

MEDICAL TREATMENT OF GRAVEL AND CALCULI. 

Chevallter — On the Dissolution of Gravel and Stone in the lUiidder, (trans- 
lated by Edwin Lee). Med. G.iz. 1837, p. 430. 

Cn. Petit —Dll Traitement Medical des Calculs Uriiiaires par les Eaux de 
Vichy. Paris, 1834. 

Cn. Petit — Nnuvelles Observations de Guerisons, etc. Paris, 1837. 

Cu. Petit — Du Mode d’ Action des Eaux Mincralcs de Vichy. Paris, 1850. 
CiviALB— Du Traitement Medical de la Pierre. Paris, 1840. 

Tuo.\ipson (Sir H. ) — Preventive Treatment of Calculous Disease and the use uf 
Solvent Remedies. Lond. 1873. 

Two objects are to be held in view in the medical treatment 
of gravel and calculi, namely (A), to prevent the formation of 
a concretion when a tendency thereto exists ; and (B) to dis* 
solve or facilitate the expulsion of concretions already formed. 
The treatment of the organic lesions which are incidental to 
the presence of calculi in the urinary passages, will be con- 
sidered — in so far as they implicate the kidneys and their 
immediate appendages — in Part III. with the other organic 
ailections of the kidneys. 

(A) PREVENTIVE TREATMENT. 

The disposition to the production of gravel anij^stone gene- 
rally passes by undetected, until a concretion is actually formed, 
The general health is, usually, not markedly disturbed, and the 
local symptoms only attract attention when the urinary pas- 
sages begin to resent the presence of the foreign body. 

Sometimes, however, the practitioner becomes aware before- 
hand, from the character of the urine or other, circumstances, 
that the formation of a stone is a probable event unless pre- 
ventive means be adopted. 

The occurrence of a deposit of uric acid or oxalate of lime 
* after the urine has stood some hoars, indicates no special risk 
of the formation of a stone ; but if either of these substances 
be voided teM the urine, as gravel, such a risk docs certainly 
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e^ist, and demands to be provided for. Again, if the urine, 
although clear when voided, lets fall a crystalline deposit before 
it has complMy cooled, as may sometimes be seen, especially in 
children, the danger of the formation of a stone should not be 
overlooked. The presence of cystine in tlie urine is, at all 
times, a circumstance which demands precautions against the 
formation of a calculus. The existence of an amraoniacal state 
of the urine, also, always involves a risk of the deposition 
of the secondary phosphates. 

Independently of the existing state of the urine, evidence of 
a calculous tendency is sometimes obtained from the antece- 
dents of the patient. If the patient have recently voided a 
concretion with the urine, or if one have been removed from 
his bladder by surgical operation, there is reason to apprehend 
a continuance of the calculous tendency, and the formation of 
a new concretion. 

Under any of these circumstances, preventive measures are 
demanded. These may be divided into general and speciaU 
The former apply to calculous tendencies of every kind ; the 
latter to threatened formation of some particular species of 
stone. 

Among the general indications, the most important is to 
obviate undue concentration of tlie urine. This is effected by 
the systematic use of increased quantities of aqueous drinks. 
The urine is apt to reach the gi’catest degree of concentration 
at hours remote from meal-times (especially during the two or 
three hours which precede a late dinner), and during the hours 
of sleep. At these periods the flow of the urine is exceedingly 
scanty ; it is long delayed in the bladder before there is any 
call for its evacuation ; its solid constituents are in excessive 
proportion to the watery parts, so that the urine resembles a 
supersaturated saline solution ; it is also very acid. Here are 
united all tlie conditions most favourable to the separation of 
some of its less soluble components. Dr. Prout pointed out 
that the recumbent posture, during sleep, furnished an addi- 
tional source of apprehi&sion, inasmuch as the urine is wo 
longer aided in its descent by the force of gravity ; it therefore 
lingers and accumulates in the pelvis of the kidney, and is liable 
to deposit some of its constituents therein. 
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All these untoward contingencies are obviated by the simple 
expedient of taking a tumbler of water a couple of hours before 
dinner, and another before retiring to rest. By this means 
the urine is diluted, and its escape hastened at the periods 
when it would otherwise be dangerously saturated, and unduly 
d(jlayed in the excretory conduits. Two other points are 
worthy of attention, with a view of maintaining the urine in a 
state of sate dilution, and providing for its undelayed expulsion. 
These are : fii st, that a too great intervsil shall not elapse be- 
tween any two meals ; and, secondly, that the period devoted 
to rest in bed shall not be too prolonged. From observations 
recorded in a previous page, it is seen that a meal both renders 
the urine more abundant, and lessens its acidity. An indivi- 
dual wiio shows a tendency to calculous formations should, 
therefore, be directed to take four or live light meals during the 
day, at about equal intervals, and to rise betimes in tlie mornitJir. 

When the nature of tiie calculous tendency is ascertained, 
either from tlie character of the deposit, or from the composi- 
tion of a previously voided concretion, further and special 
precautions should be recomineuded. 

If the tendency be to the precipitation of uric acid, the 
acidity of the urine should be lowered by the moderate employ- 
ment of the bicarbonate or citrate of potash. A drachm of either 
salt may be taken in a tumbler of water at bed time, and again 
on rising in the morning. The diet should be regulated in 
such manner that animal flesh shall not form a too prominent 
part of it. Kich wines and heavy meals must be^strictly pro- 
hibited, and a bland, mostly farinaceous, diet substituted. 

The deleterious effects of high diet on uric acid gravel, is 
aptly illustrated in an example furnished by Magendie : — 

Mr. — , a merchant in one of the Hanseatic cities, possessed in 1814 
an amx>le fortune, and he lived in accordance with his means— keirt a good 
table, and indulged in its pleasures freely. He was at this time tornienteil 
with gout and gravel. Unexpectedly, he lost all his fortune througli a 
l)olitical crisis, and was obliged to take refu|^ in England, where he lived 
more than a year, almost in poverty, amid numerous x>rivatious ; but his 
ravel completely disappeared. Little by little .he succeeded in repairing 
is affairs ; he resumed his old mode of life, and the gravel was not long in 
reapjMjaring. A second reverse robbed him in a short time of all he had 
gained. He passed into France almost without resources, and his regimen 
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was consonant to his means ; the gravel disappeared. Once again his in- 
dustry restored liim to a life ol‘ plenty and ease ; he abandoned himself 
again to the iiidulgciiees of the table, and with them ai)i>eared once niore 
his old enemy the gravel. * 


The special preventive treatment of cystine concretions is 
identical with that of uric acid. 

With regard to oxalaU of Ihm, the principal indications are, 
to dilute the urine by abundant regulated potation of aqueous 
drinks, and to encourage the action of the skin by baths, fric- 
tions, the use of flannel clothing, and exercise in the open air. 
It is important also to guard against the use of certain vege- 
tables which contain large quantities of oxalates and superoxa- 
lates in their tissues. The general use of rhubarb tarts in this 
country in the spring months, and the use of* sorrel as salad in 
France, are probably frequent causes of oxalate of lime concre- 
tions. Magendie records two cases in which it appeared highly 
probable that mulben’y calculi had been produced by the daily 
use of sorrel (1. c. p. 121). Both these articles should be abso- 
lutely forbidden. 

Mineral and potable waters which are rich in lime, should 
likewise be avoided. 

Heller recommends alkaline substances, on the grounds tJiat 
oxalate of lime long digested with alkaline carbonates is re- 
solved into a soluble oxalate, and that uric acid is the source 
of the oxalic acid which appears in the urine. Experiments 
performed by myself on mulberry calculi, yielded no evi- 
dence that the alkaline carbonates exert any solvent action 
thereon. As to the second point, alkalies do not prevent undue 
formation of uric acid, but merely facilitate its elimination. 
Nevertheless, I have seen iastances in which rendering the 
urine freely alkaline, caused an oxalate of lime deposit to tem- 
porarily disappear from the urine. 

Basic phosphate of lime and carbonate of lime (unmixed 
with triple phosphate) are among the rarest forms of urinary 
calculi Against them, the proper precautionary measures are, 
to endeavour to remove the alkalescence of the urine by the 
exhibition of carbonic acid water, and to exclude as much as 


Magendie, Oe la Gravelle, p. 25. 
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possible all articles of food and drink which are rich in cal- 
careous salts. 

The precipitation of the secondary phospJuiks frequently re- 
quires precautionary measures to prevent calculous concretions. 
If severe cystitis follow lithotomy or lithotrity, there is cause 
to fear a deposition of phosphatic matter upon some fragment 
left in the bladder, or on a mass of inspissated pus and mucus. 
Indeed, whenever tlie urine is highly ammoniacal, the same 
danger is not remote. To guard against it, the irritation of 
the bladder should be allayed by appropriate means, and the 
viscus should be thoroughly washed out, at least twice a wet^k, 
with water, or with a solution containing a drachm of the com- 
mercial muriatic acid to a pint of water. 

(li) SOLVENT TEEATMENT. 

For therapeutical purposes, uriiiaiy calculi may bo divided 
into two classes, viz., those which are soluble in alloalm^ and 
those which are soluble in cuMs. To the former category be- 
long uric acid, the urates, and cystine ; to the latter, pliosphatic 
and mulberry calculi. Those which are soluble in alkalies may 
(conceivably) be attacked by alkalising the urine by means of 
certain salts administered by the mouth, or by injecting alka- 
line solutions into the bladder. Those which are soluble in 
acids can only be attacked by the latter method, inasmuch as 
acids cannot be made to pass through the kidneys, save in in- 
significant proportions.* 

It will, however, be shown in tlie sequel, that alkaline sub- 
stances used in the way of injections, act so feebly on uric acid 
calculi, that no useful results can be expected from their opera- 
tion ; also that mulberry calculi are unassailable by any solvent 

* Various attempts have also been made to apply galvanism to the solution 
of stones in the bladder. It was ingeniously conceived that the decomposition 
of a solution of nitrate of potash within the bladder, by a galvanic current, 
would set free, simultaneously, both nitric acid and caustic potash — one or 
other of which is capable of acting on every variety of stone. But the me- 
chanical difficulties of this proceeding have hitherto jjroved in8urmoiintal»Ie : 
and the slow action which my experiments in*ove solutions of caustic; i)otash 
to have on uric acid calculi, and solutions of nitric acid on mulberry calculi, 
render it hopeless ever to obtain results of practical utility by this method. 
Sec also Heller's Hamconcretionen, p. 99. 
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method hitherto proposed; so that the solvent treatment of 
urinary calculi resolves itself^ practically, into two lines of 
action, viz., attacking uric acid calculi (and their congeners), 
by alkalising the urine by means of medicines administered 
internally, and phosphatic calculi, by injecting acid solutions 
into the bladder. 

It is a noteworthy fact, that alkaline substances had obtained 
an extended reputation in the ti'eatment of calculous disorders, 
long before the composition of urinary calculi had been dis- 
covered. In 1739, a remedy of this class — the nostrum of 
Joanna Stephens — made so great a noise, that Parliament ap- 
pointed a commission of professional men to inquire into its 
virtues. The commission reported favourably, and a reward of 
£5000 was assigned to Miss Stephens for the secret of its com- 
position. The active ingi-edicnts in this nostrum were burnt 
egg-shells and snails, with Alicant soap. As soon as the secret 
was divulged, soap, soap-ley (solution of caustic potash), and 
lime-water, were tried in all kinds of calculous cases. The in- 
discriminate use of the remedies led, as might have been anti- 
cipated, to contradictory results. Both successes and failures 
were published in large numbers;^ and opinion was much 
divided as to their utility. About this time the successes of 
Clicselden gave a great impulse to lithotomy, and the use of 
solvents gradually fell into discredit. The subject was resus- 
citated in France about a century later, under the inspiration 
of the great advances then made in chemical science, and espe- 
cially of the discoveries of AVollaston and Fourcroy into the 
nature and composition of urinary calculi. The virtues of the 
alkaline bi-carbonates— and more particularly of the bi-carbo- 
nate of soda, the active ingredient of the Vichy springs — were 
brought into prominence; and a considerable number of cases, 
successfully treated by these means, were published by Cheval- 
lier and Ch. Petit. But again, the absurd claim of universal 
efficacy brought the solvent treatment into contempt ; and for 
the last twenty years, land more, urinary calculi haw been 
almost wholly abandoneSji to the surgeon. 

A perusal of the liteVature of these two periodsj however, 

* Ploucquet gives a list of mere tlian forty papers and pamplilets, published 
on the subject about 1740. 
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strongly suggested the desirability of subjecting the question 
to a new examination, with a yiew of ascertaining the causes of 
the discrepant experience of past times ; and also of indicating 
with some approach to certainty, what may be rationally ex- 
pected from a solvent treatment, in what cases it is applicable, 
and the precise mode of carrying it out elfectually. 

For the purpose of clearing up these questions, the present 
writer undertook an extensive series of experiments, and made 
numerous clinical observations. The facts observed are em- 
bodied in a paper read before the Medical and Chirurgicul 
Society, on March 28 , 18 G 5 . To this paper the reader is re- 
ferred for fuller details. The results obtained seem to demand 
a considerable modification of the prevailing opinion regarding 
the inutility of the solvent treatment. They do not by any inean^ 
indicate the (joneral possibility of substituting a solvent for a 
mechanical treatment of vesical calculi ; but they suggest an 
essential improvement in the treatment of renal calculi ; they 
also indicate that uric acid and cystine, under certain circum- 
stances, are capable of solution in the bladder, by means of 
alkaline salts administered by the mouth, at a j-ate which admits 
of practical apidication ; and that, in certain picked cases of 
this class, a solvent treatment deserves to be resolutely tried, 
before having recourse to the more daugerous metliods of 
lithotomy and lithotrity.* 

Attention was naturally directed in the first instance, and 
chiefly, to uric acid, both on account of its being by far the 
most common constituent of urinary calculi, and also 011 account 
of its offering the greatest probabilities of success. But the 
inquiry was not altogether confined to uric acid : experiments 
w^ere also made on the solubility of cystine, oxalate of lime, 
and phosphatic calculi. 

O^r THE Solvent Theatment op Uric Acid by the Ad- 

l^ISTBATION OF AlKALINE SALTS BY THE MoUTH. 

The inquiry respecting uric acid, set out from two known 
data, viz. : — 

First , — That solutions of the alkaline carbonates exercise 
- a solvent action on uric acid. 
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Second . — That the urine can he rendered alkaline from 
alkaline carbonates by the administration of certain 
salts by the mouth. 

Starting from these data, a number of. preliminary questions 
immediately presented themselves, which it was necessary to 
answer before proceeding to the more practical part of the 
inquiry. These were : — 1. Whether is carbonate of potash or 
carbonate of soda * the better solvent for uric acid ? 2. What 
is tlie best strength of solution to employ ? 3. What is the 
effect of varying quantities of the solution on the results 
obtained ? 

Answers to these questions were sought by placing sections ^ 
of uric acid calculi usually weighing about 100 grains, in 
IP oz. phials, and causing currents of the different solutions, at 
blood heat, to pass over them at a regulated rate. 

1. With regard to the comparative solvent powers of 

CARBONATE OF POTASH AND CARBONATE OF SODA, the experi- 
ments indicated clearly that potash dissolved uric acid more 
rapidly than soda. A solution of carb. potash, containing 30 
grains to the pint, dissolved daily 11-9 p0r cent, of a uric acid 
calculus ; while a solution of carb. soda of equal strength, dis- 
solved only 10-3 per cent. The potash salt possessed a further 
advantage in its wider range of solvent power with the stronger 
solutions. This latter point will be better understood after 
the effects of solutions of different strength have been con- 
sidered in the next paragraph .f 

2. The Strength of the Solution was found to affect 
its solvent capacity more than any other condition. It soon* 
became apparent that only very weak solutions could yield any 

* The experiments were principally directed to ascertain the effects of the 
alkaline carbonates^ because all salts which ha^e the power of alkalising the 
urine to a useful degree, appear in the urine as carbonates. A number of 
other salts wore however tried, viz., neutnil and alkaline borates, phosphates, 
and soaps. 

f Several experiments were also made with carbonate of lithia, which has 
been much vaunted in recent times as a solvent for uric acid. Its power was, 
however, found much inferior to that of tlie carbonates of potash and soda. 
Its reputation seems to have arisen from its compa^rative hisolubility. Only 
weak solutions of ciirb. lithia conld be employed, and these were compared 
with solutions of potash and soda which were too strong. 
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useful results. The greatest solvent power was found to reside 
in solutions containing from 40 to CO grains of caibonato 
to the imperial pint. Below this strength, the power of the 
solutions gradually declined, until, with solutions containing 
less than three grains to the pint, the solvent power scarcely 
exceeded that of ordinary water. On the other hand, with 
solutions above the strength of 60 grains to the pint, dis- 
solution was impeded, and finally arrested, by the formation 
of a white crust or coat of alkaline bi-urate on the surface of 
the calculus. With a solution of 80 grains to the pint, 
this bi-urate crust was loose and easily detached, like a layer 
of whitewash ; but with a solution of 120 grains to the pint, 
the crust was tenacious and adherent, and very little dissolu- 
tion took place with carbonate of potash, and none at all with 
carbonate of soda. With solutions of ICO and 240 grains to 
the pint, there was no loss of weight with potash or soda ; the 
fragments became invested with a thin tough coating of white 
bi-urate, resembling white paint, which put a stop to all solvent 
action.* 

The following table exhibits the results obtained with solu- 
tions of carbonate of potash of vaiying strength : — 


Strength of solution. 

Daily average loss of w.ight. 

240 grains per pint . 

. 0 per 

160 ,, 

0 

»» 

120 „ 

3-0 

>1 

80 . . . 

9'S 

M 

60 „ . . 

20-2 

i * 

40 

I.') *6 

»» 

30 „ 

11*9 


20 

iro 

»» 

10 „ . . 

. 6 ’5 


f» 

6-0 

»» 

„ . . 

2-8 


1 „ . . 

1-2 



The quantity of solution permitted to flow over the stone 
was, generally, six pints in the twenty-four hours. 

3. It was at flrst supposed that the quantity of the solu- 
tion permitted to flow over the stone, would greatly influence 

* For further information reganiing this white coating of bi>urate, see an 
abstract of a i)aper by the author in the Trans, of the Brit. Assoc, for the Adv. 
of Science for ISGl ; also Beale’s ArcluTcs for 1862. 
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the rate of dissolution ; but on actual trial, the effect of quan- 
tity, within the limits necessarily imposed by the capacity of 
the kidneys to eliminate fluids, proved to be comparatively 
unimportant. In order to obtain comparable results, different 
quantities of a solution of uniform strength were passed over 
the same stone on successive days. 

A solution of carbonate of potash, containing thirty grains to 
the pint, gave the following results : — 


Daily flow. 

15 piuta 


6 

4 


)) 

It 


Daily loss of weight. 
13*0 per cent.. 
15*0 „ 

10*2 „ 


A flow of even one or two pints per day, with a solu- 
tion of suitable strength, produced a copious dissolution*. 
Two pints of a solution of carbonate of potash, containing 
forty grains to the pint, caused a daily dissolution of 17*1 per 
cent. 

4. With regard to tne absolute hate of dissolution 
attainable, the experiments opened out an inviting prospect. 
The solutions of maximum solvent power dissolved from ten 
to twenty per cent, of the calculi in the course of twenty-four 
hours. If results approaching these could be obtained in the 
living body, a little consideration will show, that such an im- 
pression could be made on a uric acid concretion, in a few 
weeks or months, as would either entirely dissolve it, or reduce 
its dimensions to a point, which w'ould enable it to escape 
spontaneously by the natural passages. 

Having disposed of these preliminary inquiries, the next 
points to be ascertained were : the best way of alkalising the 
urine, so as to impart to it an alkalescence corresponding to 
that of solutions of carbonate of potash of maximum solvent 
|X)wer : also to examine the actual effect of alkalised urine 
passed over uric acid calculi, in a phial, at blood heat. 

6. The most convenient way of alkalising the urine 
was found to consist, in giving frequently repeated doses of tlie 
acetate.nr the citrate of potash. Both these salts are extremely 
soluble ; they are well borne by the stomach j they do not 
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interfere with digestion nor occasion purging. Weight for 
weight, the two salts were found to possess nearly equal 
alkalising powers. With some individuals the acetate agreed 
better than the citrate ; with others the converse was the case. 

In order to maintain the urine at a degree of alkalescence 
that should correspond to the maximum solvent }X)wer of solu- 
tions of carbonate of potash (*. an alkalescence equal to 
about 50 grains of carbonate to the pint), it was found neces- 
sary, in adults, to administer from 40 to 50 grains of the 
acetate or citrate of potash, dissolved in three or four ounces 
of water, every three hours. 

It was found quite impossible to maintain the urine at an 
alsolutely constant degree of alkalescence, liowever short the 
intervals at which the dose was repeated. The activity of the 
kidneys oscillates from hour to hour ; at one time the urine 
is secreted abundantly and dilute, and then the degree of 
alkalescence necessarily falls ; at another time it is secreted 
more scantily and more concentrated, and then the degree of 
alkalescence rises. When, however, the above dose was ex- 
liibited with regularity, every second or third hour, the oscilla- 
tions rarely passed an alkalescence equivalent to 20 grains to 
the pint, on the one hand, and 80 grains to the pint on the 
other ; and, as a rule, the alkalescence ranged between ;35 and 
(>0 grains to the pint — which corresponds, sufficiently exactly, 
with the maximum solvent power of a solution of carbonate of 
potash in water. 

6 . When urine, alkalised by the internal administration of 
these salts, was passed over the surface of uric acid calculi, at 
blood heat, the calculi were found to undergo solution at thk 
MEAN RATE of 12^ grains in the 24 hours. 

In performing this experiment it was found, that, unless the 
calculus and the phial were frequently cleansed by immersion 
in water, the urine became ammoniacal, and the calculus became 
covered over with a crust of the mixed phosphates, which 
speedily put a stop to the solvent action of the alkalised urine. 
An im|)ortant practical deduction flowed from this fact, viz., 
that when an ammoniacal state is developed^ the solvent power of 
alkalised urine is^ entirely nullified^ hy ths deposition of the mixed 
phosphates on ths surface of the calctilm. 
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The urine of patients taking full doses of the citrate or 
acetate of potash, is generally clear, and shows no tendency 
to deposit, even on standing. But this is not invariably the 
case ; it is sometimes turbid from deposition of the amorphous 
phosphate of lime. Two conditions seemed especially to 
favour this deposition, namely, the febrile state, and the diges- 
tion of a heavy meal. The amorphous phosphate is not un- 
frequcntly deposited, as we have already seen (p. 50), after a 
meal, in healthy persons who are not taking any alkalising 
medicines : the circumstance is, therefore, not to be regarded 
as an unnatural or hazardous one. It is, further, to be borne 
in mind, that the amorphous j)hoBphate differs essentially from 
the mixed phosphates thrown down in an ammoniacal urine. 
The former is a loose flocculent substance, which shows no 
tendency to aggregate into concretions ; the latter, on the other 
hand, is partly crystalline, and speedily encrusts any object 
brought into contact with it. The establishment of this dis- 
tinction disposes of one objection which has been urged 
against alkaline solvents. 

It now remains, to bring forward illustrations of the appli- 
cation of tlie solvent treatment in practice ; to distinguish the 
cases in which the treatment is applicable ; to lay down 
directions for carrying it out effectually ; and, finally, to 
examine some of the objections which have been urged 
against its employment. 

7. Illustrations of the practical employment of alkaline 
solvents may be divided into cases of renal calculi, and cases 
of vesical calculi. 

One of the first rational attempts to treat renal gravel of 
uric acid by alkaline solvents, was made by the celebrated 
Mascagni in his o\vn person. He gives the following account 
of his case in the Memoirs of the Italian Society for 1804 : — 

1 had Ix^en subject for several years to pains in the lumbar regions, and 
1 voided from time to time gravelly concretions of a yollow-ochre and 
brick-red colour. Knowing tliat gaseous alkaline fluids had been used in 
such cases, 1 took some on several occasions with benefit. I imagined I 
could obtain greater effects with carbonate of potash. 

In the month of August and September, 1799, having been obliged to 
lead a sedentary life, 1 was cruelly attacked with pains in the kidneys, and 
I voided a considerable number of smuU concretions, some of which were 
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large enough to bo regarded as veritable calculi. They were reddish and 
crystalline ; they were deposited at the bottom of the vessel each time I 
made water, and I could see their glistening facets through the trans- 
parent urine. I was also subject to an excess of acid in the stomach, 
which was perceived in the mouth. I examined my urine and found in it 
a free acid, which, as well as the concretions, 1 recognised as consisting of 
uric acid. 

Having thus assured mj^solf of the nature of the concretions I was void- 
ing, I resolved to make use of the carbonate of potash and to observe the 
r(*siilt. I took the ilrst day about a drachm, one half in tlie morning fast- 
ing and the other half in the evening. I dined at one o’clock in the after- 
noon. This salt dissolved in ten ounces of water hiul v«*.ry little taste, it 
caused no disturbance of the stomach or bowels ; but as soon as 1 swal- 
lowed it* it occasioned a considerable disengag»mient of carbonic acid gas, 
w’hich was felt in the mouth and dischargctl by the anus. 

The second day I took two di*achms, and the third day three draclims ; 
and I continued this dose, dissolved in tvvtmty ouiKies of wat(ir, for ten 
days. Before using the carbonate my urine was v(!ry acid, and intensely 
reddened blue litmus paper. On the second day the paper chaiigetl colour 
very little, and none at all on the third day. The aend of my urine, was 
therefore saturated. At this epoch tlie renal pains diminished, and 1 voided 
no more gravel with the urine. Afterwards the pains ceased entirely, the 
iinne became less loaded, and I rcatffnised the potash in excess. 

I ceased to use the carbonate of pobish, and for some months I voided no 
concretions. Being subsequently attacked with the same symptoms, I had 
recourse to the same remedy, and I obtained the same good effects. 1 
have repeated this medico-chemical exi>eriment every time I have felt the 
same inconvenience, and always with success. Two years have now elapseil 
since I voided any concretions, though I no longer make use of the 
potash.* 

The following example from my own practice is not dis- 
similar : 

In July, 1860, a stout, middle-aged gentleman brought tome eleven small 
concretions, vaiying from the sixe of a pea to that of a largo pin’s head. 
He had voided these with the urine a few days previously ; they were com* 
posed of uric acid. Ho stated that three years before, he was attacked with 
renal colic, which subsided on the third day with the discharge of a small 
calculus by the urethra. From this period to the time of my seeing him, 
attacks of renal colic, terminating in the dischazge of small brownish 
concretions, recurred with great regularity at intervals of three or four 
months. 

The urine was found to be acid and high-coloured : the general health 
was wmewhat impaired by his periodical sufferings. 

In projecting the plan of treatment, it was considered that the patient 
had in all probability a number of similar concretions still lodged in his 

* Magendie, De la Qravelle, p. 85. 

z 
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kidneys. The dissolution of these was the first object ; the next was to 
prevent their formation in the I'uture. Seeing the small size of the con- 
cretions, it was thoiiglit that by keeping up a persistently alkaline state of 
the urine for a wetk or two, complete dissolution of them would be effected. 
With Lljis view citrate of potash, in two-scruple doses, dissolved in half a 
pint of water, was a(linii|jistered every three hours for a fortnight. After- 
w'Hi'ds the patient took a drachm of the same salt in a tumbler of water 
night and morning for a period of three months. As no recuirence of the 
reuni pains took place, nor the discharge of any concretions, the medicine 
w<is discontinued ; but the parient was instructed to take every night before 
going to bed a tumbler and a half of water. This practice he has coii- 
timi(*d up to the present time (October, 1864). There has been no return • 
t)f the symptoms. 

A considerable number of examples of the successful treat- 
ment of vesical calculi hy alkaline solvents lie buried in the 
forgotten publications which appeared in this country about 
the middle of the last century, when tlie remedy of Miss 
Stephens made so great a noise. Some fifteen or twenty cases 
were also collected by Chevalier and Petit at a later epoch, 
when the question was resuscitated in France thirty years 
ago. 

Most of these reports are vitiated by the absence of infor- 
mation as to the nature of the stone and the condition of the 
urine. At the former epoch (1740), urinary calculi were all 
supposed to be of the same nature, and that an unknown one. 
At the latter epoch the chemical composition of urinary calculi 
was indeed known, but some of the most important points in 
their development were misunderstood ; urinary chemistry was 
still in its infancy ; and the same absurd pretension of uni- 
versal efficacy was put forth on behalf of alkaline substances 
which swamped their reputation in 1740. 

One of the best illustrations from the earlier records is sup- 
plied by br. James Jurin, who was himself the sufferer. 

He was for many years subject to red gravel. At Christmas, 1740, he 
voided a small stone, after suffering four days from nephritic colic, lii 
January and Febniary following, he perceived unmistakeable symptoms of 
stofie in the bladder. These he describes at great length, and with re- 
markable clearness. 

In March, he began to take lixivium of soap or soap-ley; (a strong 
solution of caustic XKjtash), in gradually increasing doses, imtil he reached 
the amount of an ounce or an ounce and a quarter daily. He took for a 
single dose one or two teaspoonfuls of the lixivium diluted with three- 
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quarters of a pint of water. The soap-ley which he employed was “one- 
lifth part heavier than river water** its specific gravity was 1200, 
wliicli is about tliree times as strong as the liq. potassoe of the London 
Pharmacop<Bifi). 

He continued this treatment for five months. On the 10th of July he 
voided a small smooth stone of the size of an^Kit, and of a reddish colour. 
Oil tile 27th of the same month he voided a second stone* On August the 
6th he voided a tliird stone ; and about the beginning of September a 
fourth. 

All his symptoms now disappeared, and he discontinued the medicine ; 
but in December lie had a return of the vesical symptoms ; he also noticed 
tliat his urine again fuiTed the chamber-pot, and that ho voided a littlO 
red gravel, as he had foimcrly done. He went back to tJie soap-ley, and 
in the course of a week parted with a small rough reddisli stone. From 
that time he continued perfectly easy. He still took a couple of tea- 
s]ioonfula of the lixivium each day, and this lie found suflicient to keei» 
the urine from funiug the utensil.* 

The calculi in this case were undoubtedly uric acid, as may 
be leamt not only from their red colour, but also from an 
experiment which Dr. Jurin made : he found that they dis- 
solved in the alkaline ley and in lime water. 

Of the cases collected in France, I will only cite one. In Che- 
valier’s essay, ten cases of the successful use of the bicarbonate 
of soda are recorded. Dr. Petit has contributed some half-a- 
dozen additional cases illustrating the effects of Vichy waters 
(which contain 44 grains of bicarbonate of soda to the pint). 

M. de L , fifty-one years of age, was sounded by Leroy d’Etiolles, 

who found a stone in the bladder. This he believed to be not large, and 
suitable for cnislung. The patient, however, went to Vichy, and drank 
the firat day seven or eight glasses of the watens. The next day he toek 
fifteen glasses, and the urine, which was previously very acid, became 
constantly and strongly alkaline. In a few days he took twenty-two and 
twenty-four glasses. The symptoms, which were before severe, now sub- 
sided more and more, and after seventeen days of treatment he voided a 
smooth uric-acid concretion which bore evident traces of dissolution. From 
this moment he continued wholly free from symptoms, and was able to 
take violent equestiiaii exercise without the least inconvenience, f 


* The record of this case is bound up with Butty’s Observations o^oanna 
Stephens’s Medicine for the Stone. Lond. 1742. Another good case iRelated 
by Whytt, in his Essay on Lime-Water. Edin. 1752 ; and a third, in which 
the snccesttful result is votiehed for by a post~*niorie 7 n> examination made seven- 
teen years afterwards, is recorded in the Philosophical Transactions for 1745, 
by Dr. Pringle. 

t Dr, Ch. Petit, Du Mode d'Aeticn des Sauz Mindralea de Vichy, p. 272. 

X 2 



3o8 


GRAVEL InD calculus. 


The causes which led to the discredit and final abandonment 
of the alkaline treatment, in spite of the large mass of evidence 
in its favour, are now easy to understand. The most important 
of these was tlie erroneous claim to universal applicability set 
up for it by its advocate. My experiments prove unequivo- 
cally that it is wholly powerless in all cases where the urine is 
ammoniacal ; also in all cases of oxalate of lime calculi, and in 
every variety of phosphatic calcuTi. No benefit can be derived 
from it except in cases of uric acid and cystine calculi, and in 
these, only where the urine has ml become ammoniacal. The 
indiscriminate use of the treatment, therefore, could only result 
in disappointment. Further, the treatment was carried out in 
a very imperfect manner. In the earlier period (1740), alka- 
line substances were given in the- form of soap, calcined egg- 
shells, lime-water, or solutions of caustic potash — all of them 
nauseous to the taste, apt to derange the stomach, and difficult 
to administer in sufficient doses to prove efficacious. In the 
later period (1840), Vichy waters were chiefly relied on. These 
contain soda, which, as we have seen, is an inferior solvent to 
potash ; and the great dilution of the remedy in the Vichy 
waters must seriously impair its power. 

My own experience of the alkaline treatment in vesical 
calculi, was gathered before some important points were 
understood, which later inquiries have m^e clear to me. 

My first case was one of uric-acid calculus, and in every way suitable 
for the solvent treatment; but it was carried out very imperfectly, and 
was not persevered in suiliciently long to effect complete dissolution. The 
patient was a boy, four years • of age, admitted into the Mancbe^ter 
Infirmary, Dec. 1, 1858. The urine was acid, but did not deposit any 
crystalline sediment. He was placed under the influence of the tartrate 
of potash and soda (flochelle salt), in the doses, at first, of twenty grains, 
and afterwards of thirty grains, dissolved in from four to six ounces of 
water, every two hours. The treatment was continued for six weeks. 
Tlie urine was thereby rendered very freely alkaline. At the end of this 
period the sound still disclosed the presence of a stone, and the operation 
of lithotomy was accordingly performed by my coUeagne, Mr. Southam, 
with jHrfect success. Two calculi were extracted, which together only 
weighed twenty-two grains ; they were composed of pure uric acid, and 
their surfaces were perfectly smooth, and polished like river pebbles, 
without a particle of phosphatic inenurfcation. 

Mj ivesent experience enables me tojpoint oat two mors in 
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the plan of treatment followed in this case. In the first place, 
the quantity of fluid in which the salt was dissolved was much 
too large ; and in the second place, the salt used had too feeble 
an alkalising power, Rochelle salt, on account of its large 
proportion of water of crystallisation, ‘has less alkalising power 
by more than one-third than an equal weight of the citrate or 
acetate of potash. 

Notwithstanding these drawbacks, it is not possible but that 
a considerable amount of dissolution liad taken place. The 
urine was kept constantly, though feebly, alkaline for six 
weeks ; there was no carbonate of ammonia* developed in it, 
and no trace of phosphatic deposit on the stones. These are 
conditions in which, as my experiments prove, uric acid must 
undergo solution. The two calculi when extracted weighed 
only 22 grains ; and yet one or both of them must have existed 
in the bladder for a period of three years, for the symptoms of 
vesical calculus had been distinctly noticed for so long. It is 
scarcely conceivable that these stones had not attained, in this 
length of time, a greater magnitude than they possessed when 
extracted : and it seems not too much to suppose that had the 
treatment, imperfect though it was, been persevered in for 
another week or fortnight, the size of the concretions would 
have been sufficiently reduced to permit their escape sponta- 
neously by the urethra. 

My sec(md case was a boy, aged twelve, an inmate of the Manchester 
Children’s Hosirital, under the charge of Dr. Borchardt and Mr. Smart, 
who kindly pennitted me to direct the treatment. The urine was acid ; 
it contained a little pus, and had an inordinate tendency to dej)osit uric- 
acid ciystals. 

On Sept. 19, 1860, the patient was directed to take twenty grains of the 
acetate of potash in two ounces of water every three hours. This treat- 
ment was continued for thirty-four days ; the urine was rendered thereby 
continuously alkaline. At the end or thirty-four days, the .stone, being 
still found on sounding, was successfully extracted'by Mr. Smart. 

The calculus weighed 180 grains, and its^ form was a flattened oval ; it 
was found to be composed of alternating layers of uric acid and oblate of 
lime ; and its surface presented a most peculiar appearance, whiclt fur- 
nished an interesting and irrefragable proof of the solvent action of the 
alkalised urine on the uric-acid layers of the stone. 

The outermost layer consisted of uric acid, and over the lorger circum- 
ference of the stone it had a ihicknees in. its deepest parts of about a line 
ahd a half ; but on the flattened surfaces^e uric acid was dissolved away, 
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and the subjacent layer of oxalate of lime cropped tliioiigh it to a con- 
siderable extent. On one side the cx]»osed pateli of oxalate, was as larj^e 
!is a sixpence, and pi-esented the or<lin.iry tnberciilated jippearanec a.ml 
dark brown colon?* of a niulberry cjibailus. On the oj)]>osite side two islets 
of oxalate were uncovered, esicb about the size of a large sjdit-pea. Sur- 
rounding llio ex]K>sed patches of oxahite were I’oiind the remnants oi' a 
thinner, more siip?n*licijil, and incomplete layer of oxalate of lime. The 
iircgnhir patehe.s of this hitter layer occupied ?i higher level than the sur- 
rounding siirfsice of uric acid ; and hei| and there little elevations of uric 
acid could be .s(;cn sinmountetl with a shield of oxahite of lime. These 
elevations were partially undermined ; the uric acid had been attjicked by 
tlie solvent, and the protecting sbield of oxahite of lime, was in proces.s of 
b(iing tlii’own otf by the gi jidual melting of its support. 

The general surlticfi of uric atdd had a cbtiractei istic water-worn appear- 
ane»;. Tlien^ were no minute mamilhiiions such as usually stud the .sui*- 
Jace, of uric-acid concretions; but tin* snrhice was ni?«lulatiiig, and the 
Jiollows Jind iutei-vciiing ridges wei*e perfectly smooth. trace of plio.s- 
])hatic de[)osit existed on any i^ortiou of the stone. 

Com])lcto solution of the calcnluR was not possible in tliis 
ease. A concretion composed of a uniform mixture of uric 
atdd and oxalate of lime, was found to be attacked with con- 
siderable facility, by a solution of carbonate of potash, in the 
])lnal ; and the present specimen shows that thin and incom- 
plete layers of oxalate of lime may be undermined and disin- 
tegrated by alkalised urine ; l)Ut if the stratum of oxalate be 
complete, and entirely invest the stone, it puts an absolute bar 
to further solvent action. This was the case in the instance 
before us. Tlie partially uncovered layer of oxalate of linn* 
surrounded the entire stone ; and as soon as the dissolution ot‘ 
the superincumbent layer of uric acid had been completed, 
no further diminution of size could liave taken place. 

The treatment was not carried out in this case as eiBciently 
as it might have been. The dose of the acetate sliould have 
been nearly double ; this would have considerably more than 
doubled its solvent effect. The alkalescence of urine pcoduced 
in a boy of twelve by twenty grains of tlie acetate every three 
hours is but feeble, and does not approach the highest solvent 
powef capable of being imparted to the ui’ine. 

My third case was a boy of six, admitted under my care into the Man- 
chester Infirmary, on Jan. 27, 1862. The urine was acid, and singularly 
free from pus, blood, ami other organic elements. He was placed under 
tlie influence of citrate of potash— at first, in the dose of twenty grains in 



SOLVENT TUEATMENf OF URIC ACID. 31 , 

six ounres of water every two hours. This was s^wedily raised to twenty- 
live grains, and continued with great regularity lor two months. At tiie 
end of tills period tin*, dose was raised to thirty grains, given two-liourly in 
six ounces of 'water, and continued for a month longer. At tlio end of tlu' 
third month tin* stone was still felt on sounding. I’lie ]>aticnt was then 
liansferred to the care of iny colleague, Mr. Southain, who successfully 
extracted tin* stone by the hiteral ojieratioii. Jt proved to hi; a tine 
specimen of mulberry calculus, excessively rough on the surface, and not. 
hearing the slightest traces of dissolution. Not a jia,i-tiele of j>ho.sphati} 
<>xisted on its siii fa.ee. AVlnm Sft#n across a nucleus of uric acid was dis- 
jdfiyed. The outer crust of oxalate of limo was ahtnit a line and a 
quarter thick. 

Tlie solvent tfeatraciit was carried out with undoubted efli- 
cieiicy in tliis case, for the ajuice of three months ; but, of 
course, wliolly in vain, owing to the impenetrable layer of 
oxalate of lime with which the stone was invested. The only 
defects which my later experiments enable me to point on! , 
were the unnecessarily large amount of lifpiid admiuisterml 
and the unnecessarily frequent repetition of the dose. If the 
same dose had been given in half the (piantity of water, and 
repeated every third hour, an equal elfeet on the ui*iiio would 
have been produced. 

These three observations permit a deduction of great im- 
portance to be drawn from tliem, namely, Iha! a coiiiinuoKsJif 
(tlkaline sfnlo of iJm urine doen not dvtenrvUm any yreciyUation 
of the earthy phosphule on ihs stone, so tony as the urine is free 
from amnwniaml decomposition,’^ 

8. Discuimination on the cases in which the solvent 
T iiEATMENT IS, AND IS NOT, APrLKJABLE. Tlie first and most 
general limitation is : — 

A. The solvent treatment is inappluxihU to all cases^in which 
the urine is alkaline , — The loss of the acid reaction of the 
urine in calculous cases, is due, in the overwhelming majority of 
cases, to ammoniacal decomposition from vesical catarrh. This 
state of the urine determines the precipitation of a phospliatic 

* Ten ywirs ago I was consulted by a gentleman, aged 67, who, on sounding, 
by myself and a colleague, wfis found to be suffering from stono in the hludflor. 
"j'he urine was loaded with uric acid ciystals. He was put on a full course of 
the bicarbonate of potash for a period of nearly six months. TJie .symi»toiiis 
slowly subsided ; no stone was voided, b\it the ])aticnt Juts since reniaincd, and 
is now (Jan., 1876) perfectly free from syraiitoms of stone, or of any irriiatiori 
about the bladder. 
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crust on the surface of tlie stone, and withdraws it completely 
from the influence of alkaline solvents. 

B. Wheji iJm urine is cuiil^ the case maybe regarded e^^prima 
facie suitable to the solvent treatment ; but there are still 
numerous limitations which reduce the cases really suitable 
within a much narrower compass. 

(a.) In the first place, all those cases are excluded %n which 
it is Tcrwwn or strongly suspected *that the stone is composed of 
oxalate of lime. This is sometimes ascertained from the patient 
having previously voided concretions of oxalate of lime ; some- 
times the character of the urine yields indications of the. nature 
of the stone ; if it deposit on cooling an abundant sediment 
of octahedra, or dumb-bells, the strong inference is that the 
stone is composed wholly orjn part of oxalate of lime. 

{b.) When the examination of the urine and the previous 
history of the patient give no indication of the nature of the 
si(yne^ we are left in doubt (supposing the urine to be acid) 
whether the calculus is composed of oxalate of lime or uric acid, 
or of alternating layers of these two substances. There are no 
data at hand to form an opinion as to the probabilities here 
involved. Different countries, and even diflerent districts of 
the same country, show considerable diversities in the relative 
proportion of uric-acid and mulberiy calculi. Kenal calculi also 
differ essentially in regard to this point from vesical calculi. 
The former are generally composed of a single substance : and 
in about five-sixths of the cases this is uric acid. The latter, 
if they have sojourned any considerable time in the bladder, 
are frequently composed of two or more substances arranged in 
alternate layers (see p. 292). 

In cases of renal calculi the patient should evidently have 
the benefit of the doubt. No other treatment than that by 
alkaline solvents is open to the choice of the practitioner ; and 
if the calculi shopld be composed of oxalate of lime, the alka- 
line treatment wiH not aggravate, if it do not ameliorate, the 
state of the patient 

In cases of vesml calcuh the question stands differently. 
The solvent treatment comes here into competition with the 
mechanical methods of lithotomy and lithotrity, which long 
experience have stam]|)ed with success. It is no longer a ques- 
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tion of the mere possibility of removing a calculus by means 
of solvents, but of doing it with less risk than by lithotomy or 
lithotrity. 

Future experience can alone decide, whether it is better in 
cases of this class (where the nature of the stone is quite un- 
certain), to consign them at once to the operating table, or to 
give a preliminary trial to the solvent treatment. It would 
appear from the cases reported in the preceding pages, that 
patients who have undergone such a trial may be afterwards 
transferred to the surgeon with undiminished chances of a 
successful operation. Probably the most advantageous course 
to follow, if the stone be a small one, would be, to try the 
solvent treatment for a limited period — for six weeks or two 
months — and if unsuccessful at the end of that time, to pror 
ceed without further delay to operation. 

(c.) When the stone is knoim to he a large one^ the solvent 
treatment should not be attempted. The presence of a large 
stone in the bladder is itself a perpetual source of danger ; and 
the larger the stone, the greater the probability that it con- 
tains one or more layers of oxalate of lime, which will resist 
the solvent. The length of time which a stone above the 
weight of an ounce would require for dissolution, also detracts 
greatly from the advantages of the solvent treatment, as com- 
pared with the swifter, though less safe method of lithotomy. 

{d,) The cases of vesical calculi which are especially suitable 
for the solvent treatment, are those in which it is known or strongly 
suspected that the concretion consists of uric acid, and has not yet 
attained any great size. It not unfrequently comes to pass 
that an individual who has previously, at divers times, spon- 
taneously voided small uric-acid calculi, becomes afterwards 
the subject of vesical calculus. If such a case come under 
treatment soon after the first appearance of symptoms of stone 
in the bladder, it is one peculiarly promising for the solvent 
treatment. The stone is sure to be small, and it is almost 
certain to be wholly composed of uric acid. A dissolution of 
twenty or thirty grains would reduce the stone suffidiently to 
enable it to traverse the urethra. A more rational, safe, and 
certain plan of treatment is scarcely* conceivable in any 
disease. 
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{e) It is probable that the solvent treatment judiciously 
carried out, will prove a useful adjunct to Uthotrity. It is, 
however, essential to its employment that no vesical catarrh, 
with ammoniacal decomposition of the urine, ensue after the 
operation. If the urine maintain its acidity after the stone 
is crushed, and if the fragments discharged prove to be uric 
acid, then the solvent treatment might be expected to act 
advantageously by obviating the inconvenience and danger of 
repeated sittings. 

To sum up in the affirmative : — the solvent treatment is 
only applicable in those cases of, vesical calculi in which the 
urine is acM; the stone not Urge; its miiposiUon known to be 
uric arid or strongly suspected to he such. 

^ 9. Rules i^on cauryuvo out the solvent treatment. — 
The action of alkalised urine is essentially slow ; quick solu- 
tion, by any manner of applying it, is impossible. To make 
up for this defect, its operation must be continuous and in- 
cessant. To rest content with alkalising the urine for a few 
hours each day, is not only to reduce the solvent effect to an 
insignificant quantity, but, sometimes at least, to nullify it 
altogether. I have known urine kept continuously alkaline by 
acetate of potash for many successive days, recover its acidity 
and deposit uric acid within a few hours of the latest dose. 
It is also of great importance not only to keep the urine con- 
tinuously alkaline, hut to keep it alJcalim to a certain degree. 
The experiments described at p. 301 prove that solutions with 
an alkalescence below three grains of carbonate of potash to 
the pint, have scarcely a greater effect on uric acid calculi thnn 
simple water. A feebly alkalised urine acts so slowly, that (in 
cases of vesical calculi) the delay incurred counterbalances the 
safety of the treatment as compared with mechanical means, 
and robs it of the preference which it might otherwise 
deserve. 

To secure a continuous alkalescence, the dose should be 
repeated at intervals of not less than three hours, and it should 
be given with rigorous regularity during the waking hours. A 
dose should be taken the last thing before retiring to rest, and 
another in the course pf the dight. Of course a patient should 
not be disturbed from sleep in order to take a dose of modi- 
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cine ; but patients with vesical calculi, scarcely ever are able 
to pass the night, without awaking spontaneously once or 
more to empty the bladder. 

The best salts for administration are the acetate and citrate 
of potash. Of the former, the dose for an adult should be 
from 40 to 60 grains dissolved in 3 or 4 ounces of water j fc»r 
children, the dose should range from 20 to 30 grains. The 
citrate (anhydrous) has nearly the same alkalising power as tlie 
acetate. The citrate of potash of the shops is of uncertain 
strength, and often exceedingly impure. The best plan is to 
prepare the solution directly from the crystallised bicarbonate 
of potash and crystallised citric acid. The bicarbonate, when 
saturated with citric acidi forms almost exactly its own weight 
of anhydrous citrate ; so that when 40 grains of bicarbonate of 
potash arc saturated with the proper quantity of citric acid, 
there result 40 grains of citrate of potash. 

The following prescription yields a solution containing one 
drachm of the citrate in each fluid ounce : — 

R Potiujs, bicarb. 

Acid, citric. ijr. xxiv. 

At|ua3, ad Jxii 

The dose of such a solution for an adult, is 6 or 8 fluid 
drachms mixed with 3 or 4 ounces of water ; and for children, 
3 to 6 fluid drachms diluted in the same proportion. 

In conducting the treatment, it is essential that the freshly 
voided urine should be frequently examined. If at any time 
it shows signs of ammoniacal decomposition the treatment should 
be suspended. The advent of this state is indicated by the 
offensive ammoniacal smell of the urine and the increase of 
pus and flaky matter in it. As long as the urine continues 
sweet when vaided, no fear need be entertained of the deposi- 
tion of the mixed phosphates on the surface of the stoue. 

10, The objections urged against the alkaline treatment 
have been chiefly three : — 

(a.) It has been alleged, that by rendering the urine alka- 
line, there is danger of the precipitation of the phosphates on 
the surface of the stone. The facts advanced in .the pre- 
ceding pages dispose of this objection completely. If there be 
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ammoniacal decomposition of the urine, the phosphates are 
deposited whether alkaline medicines be given or not, and the 
concretion goes on increasing; but if the urine be alkaline 
solely from fixed alkali, not a particle of phosphatic deposit 
takes place.* 

_ (ft.) It Jias been said that the natural reaction of the urine 
is acid ; and therefore, that to render it alkaline is to intro- 
duce an unnatural state, which cannot fail to act deleteriously 
on the general health. In a state of fasting the natural urine 
is doubtless always acid ; but the researches ot Dr. Bence 
Jones, fully confirmed by my own (see p. 49), show that the 
urine is normally alkaline (from fixed alkali) for several hours 
daily, after meals, in many, if not all, healthy persons. So 
that the maintenance of an alkaline reaction of the urine by 
fixed alkali is by no means so unnatural a state as some have 
supposed. 

(c.) Alkaline substances, it is urged, impair digestion. This 
objection was valid against the ruder methods of alkalising 
the urine formerly employed. But the acetates and citrates 
liave no such eftect. The introduction of these salts (and the 
bicarbonate) in recent times for the treatment of articular 
rheumatism, has afforded an immense field for watching their 
effects. Indeed the solvent treatment here recommended is 
identical with the prevailing mode of treating rheumatism, 
except that the dose is administered in a somewhat more dilute 
form. In the last fourteen years I have employed the bicar- 
bonate, the acetate, and the citrate of potash, both in private 
and public practice, in doses of four, six, and eight drachms in 
the twenty-four hours, in a very large number of cases. The 
majority were cases of articular rheumatism ; the remainder 
embraced a variety of slighter and more severe disorders — 
skin diseases, emphysema, diabetes, acute Bright’s disease, etc. 
The urine was kept continuously alkaline for periods varying 
from a fortnight to three months, and in no instance were 

* A want of knowledge of the essential difference between urine alkaline 
from fixed alkali and urine alkaline from carbonate of ammonia, runs, like a 
thread of error, through the elaborate argument of Civiale, in his Chapter on 
the Dissolution of the Stone. See chap. iv. of his work, Du Traitement 
Mfidical de la Fierre. 
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deleterious eifects observed. In one patient with pulmonary 
emphysema, the urine was kept uninterruptedly alkaline for 
fourteen weeks, with marked improvement of the general 
health and steady increase of weight. In short, the acetate 
and citrate of potash have appeared to me about as harmless as 
so much sugar. 

The evidence of the Rev. W. Vernon Harcourt on this point 
is worth quoting. He was for several years the subject of 
stone in the bladder ; but, owing to his great age, and tlie 
slight inconvenience he suffered, operative procedures were not 
considered desirable. On the suggestion of Mr. Spencer Wells 
and myself, he resolved to try the alkaline treatment, more 
with the purpose of keeping the growth of the stone in check, 
than with the hope of removing it altogether. Mr. Harcourt 
has published an interesting account of his case, which he 
made the subject of a chemical study. I have already quoted 
his improved method of estimating the amount of uric acid in 
the urine (see p. 63). Speaking of the effect of the alkaline 
treatment on himself, he says : — 

My experience of the eifects of citrate of potash, not ex- 
ceeding 300 grains taken in 24 hours, and producing an alka- 
linity equalising from 20 to 25 grains of carbonate of potash 
(per pint), continued during three months, has convinced me 
that no sensible disadvantage to health need be feared from 
such a course ; and this is the experience of a man eighty 
years of age, who has been for some years an invalid. Neither 
during nor since the treatment has any irritation of the 
bladder been felt, and the urine has been for many months 
perfectly clear ; it was never aminoniacal or albuminous.” * 

On the Solvent Treatment of XJrio Acid Calculi by 
Injections into the Bladder. 

It has been conceived that considerable advantages would be 
gained, in cases of vesical calculi, by injecting the solvent 
directly into the bladder, in a continuous stream, by means of 
a double-current catheter. The advantages chiefly counted on 


* M«d. Tam and (Hz., 1669, ii. 484. 
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were : — the use of stronger solutions, and the employment of a 
greater mass of the solvent. In the case of uric acid calculi, 
numerous experiments undertaken by myself show clearly that 
these advantages are illusory. 

The mode of proceeding which I adopted, was to place a 
section of a uric acid stone in a 10-ounce phial, and jto pass 
over it at blood heat, a current of the solvent as large as the 
capacity of the urethra might be supposed to permit. The 
current was kept up for two or three hours continuously. 

From experiments already recorded at p. 301, the maximum 
solvent power of the carbonated alkalies is ascertained to lie in 
solutions containing about 50 grains to the pint. A solution 
of carh&naie of potash of this strength was passed over a frag- 
ment of uric acid weighing 57 grains, at the rate of forty-two 
l>ints per hour, for a period of three hours. The result was a 
dissolution at the rate of two grains per hour. This result, 
insignificant as it is, could probably not be a])proached in the 
living bladder on account of the mechanical difficulties to be 
overcome. 

A solution of carbonate of lithta, containing 10 grains to the 
pint, with an hourly flow of 30 pints, dissolved less than one 
grain per hour. A solution of the same salt containing 20 
gi-ains to the pint, with an hourly flow of 2G pints, dissolved 
one and a quarter grain per hour. 

•Solutions of the following substances were also tried in a 
similar manner — ^namely, bo7'ax^ borax with liquor sodoe^ double 
borate of potash and soda, commm phosyihate of soda, basic 
phoq)hatc of soda, and potash soap : but their solvent effects 
did not reach beyond a loss of weight of one or two grains in 
the hour. 

Lime-water in a continuous current, at the rate of 30 pints 
per hour, dissolved a fragment weighing 86 grains, at the speed 
of one and a half grain per hour. 

Seeing the very sm^ results thus obtained, I proceeded to 
tiy the caustic alkalies, which are the most powerful known 
solvents of uric acid. But solutions, such as could be borne by 
the living bladder, of liquor potassse and liquor sodas (60 and 
120 minims to the pint), did not dissolve more than about two 
graiUjS per hour. 
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The general conclusion from these experiments* is, that 
under the most favourable conditions, and with the most 
effective solvents capable of being borne by the living bladder, 
no greater dissolution than one or two grains per hour can be 
accomplished in the case of uric acid calculi. In actual prac- 
tice the conditions would necessarily be much less favourable 
than in an experiment performed in the laboratory. A little 
consideration is sufficient to show that these results hold out 
no prospect of any useful practical application. 

Solvent Teieatment of Cystine Calculi. — Cystine is 
soluble both in the carbonates of the fixed alkalies and in the 
mineral acids. It may tlierefore be attacked, when existing as 
a calculus in the bladder, either by alkalising the urine as in 
the solvent treatment of uric acid, or by injecting aetd solutions 
into the bladder. 

Two experiments were performed with a view of testing the 
solubility of a cystine calcuW in a solution of carbonate of 
potash containing 40 grains to the pint. The mean result, 
with a daily flow of three and six pints, showed a rate of 
dissolution equal to 20 per cent, of the weight of the stone in 
twenty-four hours. Cystine may therefore be regarded as 
being even more favourable to the application of the alkaline 
solvent treatment than uric acid. 

SoliVEXT I'UEATMENT Ob' OXAIiATE OF LiME CALCULI. — 111 
the case reported at p. 310, alkalised urine flowed over the sur- 
face of a mulberry calculus for three months without producing 
the slightest show of solution. I also found that a solution of 
carbonate of potash containing 40 grains to the pint, passed 
over a mulbeny calculus at the rate of six and eight pints in 
the twenty-four hours, had not the slightest solvent effect. 

Better results, it was conceived, might be obtained by a 
solution of dilute nitric acid (which is the best solvent of 
oxalate of lime), employed so as to imitate injections into the 
bladder. A solution containing 120 minims of the concen- 
trated acid to the pint, was passed over a mulberry calculus 
weighing 53 grains, at the rate of 24 pints per hour ; and yet 
only half a grain was dissolved in an hour. We may conclude, 

* The experiments here referred to axe more fully described iu the author’s 
paper in the Hedico-Ohimrgical Transactions for 1S65. 
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from these experiments, that oxalate of lime calculi are un- 
assailable by solvents applied in any known method. 

Solvent Treatment of Phosphatic Calculi. — Phosphatic 
calculi were found quite unimpressible, as ini^^ht have been 
expected, to solutions of carbonate of potash. Far more pro- 
mising results were obtained by dilute nitric acid, used so as to 
imitate injections into the bladder. A solution containing 60 
minims of the commercial acid to the pint, was passed at blood- 
heat over a phosphatic stone weighing 153 grains, at the rate of 
36 pints per hour. The loss of weight which followed amounted 
to 21 grains per hour. A modification of this proceeding was 
successfully employed, as is well known, by Sir B. Brodie in 
actual practice. My colleague, Mr. Southam, has also tried the 
same method, and with the best results. A stone had been 
repeatedly crushed with the lithotrite ; but fresh phosphatic 
concretions formed in the bladder as fast as the old ones were 
broken up ; and it was found impossible to completely clear 
the bladder. In this difficulty an injection, containing two 
drachms of dilute nitric acid to a pint of water, was practised 
every day or every second day. In the course of a short time 
the old fragments were completely dissolved, and the formation 
of new ones prevented. This method is evidently capable of 
wider application than is now made of it by surgeons. 
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T he disorder named by Front chylous mine, is mainly u 
disease of tropical climates. It prevails cndemically in 
the Mauritius, Isle of Bourbon, West Indies, the Brazils, and 
India. The majority of the ciiscs met with among Europeans 
are found among sailors, merchants, colonists, and others 
who havfe passed a portion of tlieir lives in one of the above- 
named countries. The following account of the complaint is 
drawn np from, an analysis of thirty cases, the sources of most 
of which are indicated at the head of the chapter. 

In this disorder the urine is usually white and opaque, like 
milk ; sometimes it has a faint rose tint^ from a slight admix- 
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turc of blood and sometimes it is mixed with blood in 
clots. 

On standing awhile, it sets si)ontaneously into a trembling 
coagu]|)im, which after a time re-dissolves, and breaks up into 
flaky clots. Not unfreqnently this coagulation takes place 
within the bladder, and occasions serious pain and difficulty in 
micturition. The milky appearance of chylous urine is due to 
the presence of a finely-divided fatty or oily matter. This is 
thrown up as a creamy layer after the urine has stood some 
hours. When chylous urine is agitated with ether, the fat is 
dissolved, and the secretion assumes the transparency and 
colour of healthy urine. The etliereal extract yields, on evapo- 
ration, a quantity of yellowish, solid or oily uncrystallizable 
fat, resembling that which is found in the blood. Chylous 
urine is invariably coagulated by heat and nitric acid.* These 
united reactions indicate the presence of fibrine, fat, and 
albumen. Oaseine, though specially looked for by many ob- 
servers, has never been authentically found in chylous urine ; 
nor has sugar ever been found therein. The ordinary ingre- 
dients of healthy urine are present in their usual proportion, 
unless there be some superadded disease. The specific gravity 
is generally below the average. When examined microsco- 
pically, cliylous urine is found to contain a variable number of 
granular nucleated corpuscles, like those of mucus or chyle ; 
and generally, but not always, fed blood disks. The fatty 
matter almost invariably occurs in the form of excessively 

Bramweli** case (Kdiii. Med. ^ourn. 1858, p. 714) is excluded from con> 
sidcration. It diliers so greatly from all the other recorded cases, that it 
must be regarded as belonging to a dilfci-ciit scries, or as a case of imposition. 
In this case the urine did not coagulate 8].>ontancous]y : it did iwt i>recipitate 
with heat and nitric acid : the fatty matter seiMiratod almost completely on 
simple standing : it contained vmlUe fat globules of an inch in diameter, 
imd the fat extracted by ether crystallised like margai'ic acid ; the patient had 
never been out of Scotland. In the vrant of coagulation with heat and nitric 
acid this case stands quite alone ; in the oilier circumstances, if not altogether 
alone, it stands in a highly exceptional xiosition. Dr. Aruyot relates a case 
axiparently simiiai* to Bramwell's. Only one Kx>ecimen of the urine was 
examined. Med. Times and Gaz. 1873. II. 61 . Dr. Barry’s case (Beale’a 
Aiehives, 1881, p. 40) is also rejected on account of the doubtful way in 
which it is i*eported. In the second edition of Dr. Beale’s work on urine and 
urinary deposits (1804), Barry’s case is not alluded to. 
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minute granules (resembling the molecular base of the chyle), 
which are not resolvable into visible globules under the highest 
powers] of the microscope. Occasionally, however, visible fat 
globules are found, as in the case recorded by Dr. 'VVaters. 
Casts of the uriniferous tubes have never been found, though 
specially searghed for by Bence Jones, Waters, Isaacs, Begbie, 
and myself. 

Sometimes the urine is not chylous, but lymplioits : that is^ 
it contains albumen, and coagulates spontaneously, but the fat 
is absent, together with the opaque milky appearance which 
depends thereon. The coagulum in lymphous urine resembles 
calf’s-foot or currant jelly.* 

In this curious disorder, the urine resembles in every parti- 
cular a mixture of ordinary urine with variable quantities of 
chyle or lymph : and a strong probability exists, as will be 
presently seen, that chylous and lymphous urines are, in fact, 
such mixtures. 

The unnatural ingredients — albumen, fat, and fibrinc — vary 
considerably in their relative proportions. The following Table 
presents an abstract of nine analyses of chylous urine by 
different authors ; — 
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* Mr. Stocks, of Salford, sent to me, November 18, 1864, a man named 
Williams, aged twenty-seven, who hod never resided out of England. In 1862 
this man was the subject of lymphous urine for about a month. He was at 
that time suffering from an extensively distributed, and severe, cutaneous 
disease of an eczematous character. Mr. stocks gives the following descrip* 
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The cmr»e of the disorder is marked by an in’egularity and 
caprioiousncss which baffles explanation. The invasion is 
sometimes gradulal; but more commonly it breaks out sud- 
denly without previous warning or known cause. In other 
cases it comes on apparently after a fall or shock, or in con- 
sequence of hard mental or bodily work. In a case seen by 
me the disease came on after parturition. Its further pro- 
gress is essentially intermittent ; but it rarely happens that 
the intermissions follow any regular rule. An attack may 
last a few days, a few months, or many years. The intervals 
between the attacks vary similarly ; the disorder may go on 
intermittingly for two, three, or more years, then cease for 
ten or more years, and be again renewed. The suspensions 
and renewals are generally quite abrupt, sometimes more 
gradual. During the remissions the urine returns to a per- 
fectly normal state. Sometimes the attacks observe a certain 
periodicity. In one case it is related that the urine always 
became chylous for eight days previous to menstruation ; in 
another, the recurrence almost always preceded or accom- 
panied attacks of epilepsy or erysipelas. In Mr. Pearse’s case 
the urine became chylous when the patient was suckling her 
children, and ceased lo be so shortly after weaning them. It 
hds been observed in several instances that an intercurrent 

tion of the urinary symptoms. “There was great pain over the kidneys, in 
the perineum, and about the anus— defecation aggiYivating the latter much. 
No tenderness existed in the prostate. There was stillicidium urinse, and 
frequent, ])ainful, straining, micturition — half an ounce of urine passing at 
once. Masses resembling pieces of tripe, about the thickness of a lead pencil, 
wei’O pulled out of the urethra two or three times a day for about a week. 
The urine itself was clear, highly albuminous, and, when allowed to stand, 
coagulated spontaneously into yellow transi)arent masses, floating in the fluid 
jmrt of tlie urine, exac^tly like half-melted ailf’s-foot jelly. These masses again 
became fluid in about twenty«foiir hours, living cobwebby fibres floating in 
the mine.” When this man was seen by me lie had lost the cutaneous erup- 
tion, and was aide to follow his employment of warehouseman. Micturition 
was still unduly frequent ; but the urine was free from flbrine and albumen. 
Tlie only nunatui-al objects found after a careful microscopical examination 
were a few blood and pus coi-puscles. Was this case an example of eczema 
invading the mucous membrane of the bladder ? 

* In higger's case the patient attiibutcd her disorder to the mental and 
bodily shock sustained in a fearful railway collision, luk months befoie the 
urine fitst became chylout. 
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disorder, such as a fit of the gout, hepatitis, carbuncle, inflam- 
mation of the lungs, severe ptyalism, has temporarily sus- 
pended the chylous condition of the urine. In other instances 
it dates its origin or renewal from some such attack. 

There are also diurnal irregularities in regard to meals, 
exercise, and rest, which arc inexplicably contradictory. As a 
rule, rest and fasting diminish or suspend the milkiness of the 
urine. In some cases the urine is chylous throughout the 
twenty-four hours : in others it is natural or lymidious on 
rising in the morning, and chylous during the remainder of 
the day, especially after dinner ; in Mr. Cubitt’s case (cited 
by Beale) the urine was never chylous during the day, but 
only on rising in the morning. In Aekermann’s ease the 
urine became perfectly natural when the patient lay on his 
right side, and immediately resumed its chylous character 
when he stood up. Dr. Bence Jones found, in a case observed 
by him, that meals and exercise had a marked influence on 
the state of the urine. Shortly after a meal the urine became 
chylous : if the patient fasted and took exercise, the urine 
was lymphous : if he fasted aftd remained perfectly tranquil, 
it became natural. In Mr. Dutt’s case the urine voided 
during the day was clear and free from chyle, w^hile that 
voided during the night and in the morning was deeply loaded 
with it. 

Illusteativk Cases. — ^The following abstracts of cases will 
convey an .idea of the character of the urine and the capri- 
cious course of the disorder ; — 

Case 1. — A woman, ivt. 35, wjw admitted into the Mancliestor In- 
iirmtiry in the .sirring of 1808, suffering from chylous urine. Sin? was 
horn in this neighbourhood, and Iwui never lived out of tin? county. 
Seven months ago she was confined, and ever since the urine had heen 
milky. Her general health on admission was good. The urine was moiv? 
or less milky throughout the twenty-four hours — sometimes it resemble* I 
thin skimmed milk, and sometimes it had the appearance of rich new 
inilk. It generally coagulated spontaneously on standing a few hours 
into a tremulous jelly, rescinhling ilUmade blanc-mangc. At other time.s 
no spontaneous' coagulation took place, the milky fluid maintaining its 
diffluence unchanged for two days. It did not throw uj», as a rule, any 
creamy layer on standing. Its sp. gr. varied from 1012 to 1018. Wlien 
fresh it was quite odourless. Under the microscope no visible oil globule.H 
were seen, but myriads of minute molecules. In addition to the mole- 
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mlies a number of cells wenj seen exactly 3'esembling chyle coi-puscles, and 
a few scattered red blood disks, (’rystals of triple phosphate apjjeared in 
a few houi*s. It coagulated freely both with boiling and with nitric acid, 
but acetic acid produced not the slightest change in it. Wlien the urine 
was shaken up with an equal volunje of anhydrous ether, the milky ap- 
pearance was lost, but it did not l)ecome quite transparent ; it changed to 
a yellowish brown, with some degree of turbidity, and after a few hours a 
moderate (l(q)osit of chyle corpuscles subsided. The milky apiwarance vras 
not rfunoved by filtering through paper. No casts of tubes could be d(‘- 
tcct(*d after a long search. Various remedies were tried by Dr. Morgan — 
under whose care tlicj patient was— but without success. The patient left 
the infiriiuiry, and has been since lost sight of. 

Cask II. — A mam'ed woman, aged thirty, had been passing chylous 
urine about a year. Tlirec speidmens of her urine were submitted to Dr. 
Proiit for exainination, namely, one voided in the morning ; another a 
little after breakfast ; and a thii-d in tlie evening. 

The fimt specimen, voided in the morning, consisted of a solid jelly-like 
inass or coagulum of a pale amber colour. This coagiiliini was of an ex- 
tremely delicate texture, and, on being submitted to a gentle pressure, or 
even allowe<l to drain, parted with a largo proportion of a serous fluid of 
the colour al.K)vc mentioned, and at the suime time became exceedingly re- 
duced in bulk, and assumed the appearance of a red fleshy-looking mass of 
a fibrous texture, whicli on examination was foiiml to have all the pro- 
perties of the iibrine of the blood, %3uxcd with a few red particles of the 
same fluid. The specific gravity of the sej’ous ])ortion was 1019. Its 
smell was very faintly iiriuous ; reaction neutral ; it contained a largi* 
quantity of albumen. 

The second speciineii, voided after breakfast, resembled the first in its 
general character, but diflered from it in some minor particulars. Thus, 
the serum was more of a whey colour ; the fibrous coagulum was less, but 
inon? compact aud firm, and held entangled in its texture a large propor- 
tion of the reil particles of the blood. The specific gravity of the seium 
was only 1012, and it contained a considerable proportion of albumen. 

The third specimen, voided in the evening, after an early dinner taken 
about noon, so closely resembled chyle in all respects, that Dr. P. was 
doubtful, if it hail be(;n brought to liiiii as a specimen of that fluid, 
whether he should have discovered the imposition. It consisted of a solid 
coagulum of a Avhite colour, and assuming the shape of the vessel, like 
blanc-mange. On being submitted to a gentle pressure and pennitted to 
drain, the I'csidiiul solid ^lortion was, like that of the others, small in 
quantity, but whiter than the coagula of the other specimens. It was, 
however, intermixed with strings of a firmer consistence and of a red 
colour. The serous portion was white and ojmque like milk, and, on being 
heated and allowed to stand at ivst for some time, threw up a substance on 
its suiface 1 ‘esembliug cream, and which, like cream, contained a con- 
siderable proportion of oily principle. Its specific ^vity was 1017, and 
its smell vraa not urinoim until it had been <;oncent]med by evaporation ; 
it was not congulable by heat, though it contained abundance of abumen. 
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Dr. Trout had an opiKirtuiiity ot‘ exaiiiiiiinji; this woman’s urine ul'ter 
fasting twenty-four Iioiii's. coaguluni was now much smaller in bulk, 
and seemed to contain more n*d ]^Mii*tie.les. The serous portion was nearly 
tmnsparent, and iwssessed in a considemhle degi’ee. the I'.olour and otlier 
sensible ]>roperties of urine. It eontaiiied albiimtm and abundance of 
lU'ea. 

This woman died eiiiaciati‘d, after suffenng from the disease twenty 
years. (Trout on Stoma, cl 1 and Kenal Diseases, 5th edit., i>. 117.) 

Cask III. — The patient was a sailor, a native of Dermuda, treated by 
Dr. Waters in the Liverpool Northern Hospibil. The characters of the 
mine am tlius desinibed. When first piis-sed, it is white, with rather a 
pink tinge. It resembles new milk in appearance and somewhat in smell. 

It is peiiectly free from urinous odoin*. Afttu* it has been iiassed for a 
short time it coagulates into a tremulous mass t'xuctly resembling blanc- 
mange. The coagulum sooner oi- later disapismrs, entirely or in ]»art, . 
leaving the urimr altogether Iluid or partly clotted. After the urine luis 
been standing some honi-s, a distinct deposit of florid blood is fouml at the 
bottom of thii vess(d, and the mass of fluid above assumes a perfectly white 
colour, showing that the }nnlv ap]icarain*<* of the urine when first passed 
was due to the. admixture of hlooil. Tht*ie is in luldition to the blood- 
dexiosit, a deposit of a somiuvliat slimy <.*.haructer, having all the appear- 
ance of a mixture of })us and mucus. After standing some hours, a 
distinct thin layer of white fluitl, exaetlj'’ resembling cream, generally 
forms on the surface of the urine, the faycr being thicker in some specimens 
than in others. Tlie urine remains free from odour for some time, but at 
the end of tliree or four days it has a slightly urinous smell. 

When tet jMisseil the urine is slightly acid or neutral, and soon becomes 
alkaline. Heat causes a preeijatattj of vciy fine particles. Nitric acid 
also ]»roduces a slight precipitate, hut heat and nitric acid together cause 
a cojuous deposit. When boiled with liquor i»otasS{e and sulphate of 
copper, there is no reduction of the copper to the state of suhoxide. I f 
the urine be agitated in a test-tube with an ecpial part of sulphuric ether 
and left to stand, a thin layer of fatty (?) matter is deposited on the sui - 
face of the uriiie and below the <?thei*. The. urine then becomes quite 
clear, and if removed by means of a syplioii and boiled with nitric acid a 
copious dojicsit takes place. 

When examined under the mici’oscope the nriiic is found to contain 
blood, pus, and mucus corpuscles, with a large number of small fat globules. 
Many of these last are very minute, whilst others are larger. No casts of 
the uriniferous tubes, nor any other abnormal matters than those already 
mentioned, were found in the dejiosit. The thin layer of cream-like fluid 
before alluded to consists entirely of oil globules. (Dr. Waters, Med. Chir. 
Trans., vol. xiv., p. 211.) 

# 

Contrasting with this description in the occasional absence 
of spontaneous Isoagulation and and of visible fat globules, is 
the following account by Dr, Beale 
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Cask I V. — The* spcchaon of iirino was x)assL‘(l in the morning. It was 
}ieifeetly final, without any tcaahmey to sj)ontaneous coagulation, and had 
all the ai)]i(iarancc of fresh milk. It had neither a urinous smell nor 
taster Upon the addition of an ecxual volume of ether, it became perfectly 
(dear. 

Under the microscope tlie slight de]»o.sit which iornied after standing 
some time, was found to consist of a small (piantity of vesical opitheliurn, 
and srnne small slightly granular circular cells resembling chyle or lymx>h 
corpuscles. No oil globules could be detected on the surface of the uriin^ 
01 * amongst the deposit, and the fatty matter, which was equally diffused 
tliroughout, was in a molecular or granular fonn. lly examining the urine 
w'itli the highest Y>owera only very minute gi’auules could be detected, 
'riicsc exliibited molecular movements. In this case the urine was not, 
however, always unc.oagulabh% occasionally it coagulated even within the 
bladder. This case is exceptional in the circumstance that the urine was 
never chylous, except on rising in the morning. During the rest of th(» 
day it was always jjerfectly natural. The ^)atieiit was a native of Noriblk, 
and does not aiqiear evei* to have been out of England. (Beale, Urino and 
Urinary Deposits, 3rd cd., p. 300.) 

U-VSK V. — A clergyman, aged forty, burn in Bermuda, consulted Dr. 
Bc'iice Jones in 185*2. Ten years before, the urine hecaino milky, and 
I'ontiuucd so for eight weeks ; it tlaui rotunied to its natural state without 
treatment. Five years after, the cojnjdaint I’etunicd. The patient imssed 
clots and semi-solid musses with some diflB<;ulty, This second attack lasted 
two or throe months, and then the urine became x)crfcctly natural, and 
continued so for the succeeding four years. At the (*ud of this period the 
disease returned, and Jnul continued ever since, with the exception of an 
interval of three weeks. When the patient came under the care of Dr. 
B. Jones in 1852, the mine was milky, but it cleared with ether ; it con- 
tained mucli albumen and some blood corimsclcs, but no casts of tubes ; 
its reaction w'as acid, specific gravity 1025. The i)atient stated that bodily 
or mental exertion (such as iu*ea(Jiiiig on Sunday) j^roduced the most 
intense milkiiiess of tlie urine. Usually the urino Avas milky on going to 
bed ; it was clear in the iiioniiiig, mitil an lioui’ after breakfast ; tlie 
whiteness then increased accoitliiig to the degive of exercise taken. He 
dined at one, and then, with rest, the urine became clear, and continued 
so until he took liis afternoon walk, when the whiteness returned. He 
had tried all sorts of tonics, buchu and iron, and had taken gallic acid on 
this and the previous occasions without advantage. (Bence Jones, Med. 
Cliir. Trans., vol. xxxvi., p. 91.) 

(•AsE VI. — A lady, aged sixty-four, bom in India, where she had re- 
sided for some years, came undei' the care of Dr. EUiotson. The urine 
became for the first time milky nive years after her return to England. 
It continued milky, in spite of various remedies, for about a year, when it 
suddenly resumed its natural appearance on the third morning after she 
had commenced to take a daily bath in the sea. Tlie urine then remained 
clcjir for thirteen years (eighteen months of which were passed in India). 
At the end of this period she had a severe inflammation of the lungs, for 
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which she was hied, and took calomel. In a month after this attack the 
urine again hpcanie chylous, and continued so for two years. At this time 
she suffered from a severe mental shock, and for the space of ou(^ montli 
the milkiness of tlu^ urine was susi^eudcd ; it then icturuod witli as5 
much iiitenrity as ever. From this date the urine continued milky witli- 
out one day’s intermission for eleven yeairs. The miJkiuess was then, onet^ 
more, suspended for six weeks in (!onseiiuencc of a carhuuele ; then it went 
on again for two years, when sln^ hsid a st'cond attack of iiiilammation of 
the lungs, which laid her up for six months. During this illness the chy- 
lous state of the urine was again susj>ended ; but has since returned, and 
still continues (1857). The ]>atient is a very stout person, and vmy lujr- 
vous. All remedies have he(‘n unavailing. The disease has continued, 
with intermissions, for (iglit-and-tweiity years, (Elliotson, Med. Times 
and Gaz. 1857, ii. 287.) 

Cask VII. — An Englisli gentleman, aged forty, a toaeluT of knguages, 
settled in Kostoek (Germany), came under tin* notice of Dr. Ackemiann. 
In his youth, this gentleman had travidled for two years in the lirazilsand 
llueiios' Ayres. AVluh? in South Ameilea he. sullered from a slight hydro- 
cele,* whhdi <li.sapp(iared on his rtduiu to Europe. 

He had been settled in Uostock for el(*.ven years, and was strong and 
very healthy. Midsummej*, 1858^ he took the nn*a.sles, whi(!h left behind 
a slight bronchial catarrh. This eabirrh ling(ircd on till February, 1869 ; 
W'hoii one day Ikj observed his urine to b(5 milky. A few hours bcfoiv, this 
occurrence he felt out t)f sorts and shivered, but next morning h(‘. was well 
again. The urine, however, continm.'d milky, and flv(‘ wiatks after, leeches 
were applied to the left loin on account of a tendeniess whiili exist(al in 
that region. During tlndr appliention the patient lay on his rigid, skh^ for 
two hours, and imiiiediatel}’' on rising he made water, which, much to his 
own and liis physician’s astonishment, w’as perfectly normal, clear, and ot 
a deep yellow colour. Neverthehws, at the next niictuiition, the urine w^as 
found milky again. A few days after, the jiatieiit repeated the expmimcnt : 
he emptied the bladder, and lay for an hour on his right side, and again the 
mine api>eared clear, and contained only tmees of albumen. Similar results 
were obtained many times after the same experiment. If ))crfeet rest on 
the right side was broken even for a few minutes the urine was distinctly 
I'hylous at the end of the (?xporiment. A counter-cxp(*riment, in which 
the patient lay on his left (instccad of right) side, showed still more di.s- 
tinctly the effect of the posture on the riglit sidc^. On the 6th of May tlu! 
patient lay for an hour on his left side ; but tlu^ urine which he madi? on 
rising was strongly chylous and contained blood. At a later ptuiod this 
influence of lying on one or the other side became less marked and constant. 
Hut throughout the complaint, rest in the horizontal position ha<l invariably 
the effect of diminishing the chylous condition of the urine. The morning 
urine, after the rest of sleep, W’as always the least inilkj'* ; and that of the 
evening, after the fatigues of the day,, the most so. The g(*neral h(*alth was 

♦ Query— Was not this supposed hydrocele an affection of tlie scrotal lym- 
phatics, as in Carter’s cases, to be presently described ? 
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only sliglitly affected. He was a little less capable of exertion, moi^e 
easily fatigued, very sensitive to cold, and somewhat depressed in mind ; 
there was also a dull pain in the left lumbar region. The exhaustion ap- 



peared to increase as the disease continued, but he was not compelled to 
suspend his somewhat arduous occupation for more than a day or two. 
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He noted that a Ineinorrhoidal flux with which he hud been pinviously 
frequently affected, ceased entii’cly from the moment the mine bceanu*. 
milky. In July and August the imticnt spent a month at the sea-baths oi‘ 
Wamemunde, whei-e lie led a very quiet life, but did not bathe. Hen* 
the urine suddenly became clear and normal, and continued so for a fort* 
mght ; but before he left, it became as suddenly, iuteiistdy milky again. 
At a still later period more frequent variations in the chyloii.s and non- 
'chylous condition of the urine were observed than in the beginning ; but 
no intermission as long as that notetl at Warncmiinde occurred again. It 
•often happened that amid a long scries of chylous emissions a noniial one. 
would be suddenly iiiteqjoscd, and it was not always possible to find any 
cause for this sudden change in the circumstances of the patient. 

It was observed that the skin was markedly li?s.s disposed to sweating 
than pieviously, and sometimes there was a disagreeable diyness of the 
cutaneous surface. The urine was notably increased in quantity, especially 
in the earlier periods, when it exceeded live iiints in the twenty-four hours. 

The examination of tlic urine yieldcil the following resuits : — It was 
opaque, almost milk-white with a tinge of red, rcaidion aidd, with a stale- 
sweetish odom*. It coagulated spontaneously, sometimes after standing a 
few minutes, sometimes after seveml hours. It never gidatinised within 
the urinary passages. It coagulated witli lu‘,at and with nitiic acid. 
When it was allowed to ^t^st for eighteen hours in a glass, a thin, perhjctly 
white layer gathered on the top, and a reddish dejiosit sank to the bottom. 
In the former a vast quantity of fat-molecules wen.*- found ; in tin? latter, 
blood corpuscles and small dark i*ed clum]>s of blood. Ether cleared the 
urine almost completely, and the e.xtmctcd fat was solid at ordinary tem- 
peratures. When the urine was boiled, it passed through a lilter pmfectly 
clear, and possessing all the qualities of healthy urine — ^the fatty iuatU*r 
having been entirely I'etaiiied on the filter by the coagiilatexl albumen. 

The table on the foregoing page exhibits the jiroportiou of fat and albu- 
men at different times of the day. 

^ Various remedies — among them gallic acid — ^wcrc tried in this case with 
little or no evidence of success. In the beginning of December, 1859, lie 
left off all medicines, finding them of no effect on his urine, and feeling his 
general health satisfactoiy. Toward the end of January, 1860, he found 
himselt one evening, after a very heavy day, greatly exhaiised, and chilly, 
and themfOre went earlier than usual to bed. The urine on this evening 
was strongly chylous. Next morning, on the contrary, the uiiuc was 
■perfectly normal ; the succeeding emissions were similarly healthy, ami 
from^ that day forth the disorder did not rctum. For three years he has 
continued to pass perfectly natmul uriue. A few days after this favour- 
able tenuination, the hiemon'hoidal flux returned, and has continued 
since with its former frequency.* (Ackermann, Deutsche Kliiiik, 1865. 
Nos. 23 and 24.) 

This case came under the notice of Dr. Thudichuni in 1864. The patient 
had returned to England, and the chylous state of tho urine had re-appeared, 
in consequence, as the patient believed, of higher living. (Brit. Med. Joum. 
1864, p. 611.) 
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The general health of persons affected with chylous urine, 
suffers in varying degrees. Some persons preserve their em- 
bonpoint undiminished ; but the larger number are markedly 
emaciated. The patients generally complain of lassitude, in- 
capacity for exertion, pains in the loins and the epigastrium. 
The unnatural drain of the nutritive material explains most of 
these symptoms. Sometimes there is an excessive appetite : 
more commonly the appetite is natural or indifferent. The 
long series of years, during which persons may void chylous 
urine, without serious impairment of their health, shows the 
comparative innocuousness of the complaint. In Quevenne’s 
case (cited by Raycr) the patient, a native of the Isle of Bour- 
bon, commenced to pass chylous urine at the age of 25. 
From this period to the age of 73 she constantly passed 
chylous urine. At 73 the urine became natural, and the 
patient thought herself cured ; but after about fourteen 
months, the urine became again as chylous as ever, and con- 
tinued so until she reached the age of 78, beyond which the 
report does not go. In Dr. Elliotson’s case the disease lasted, 
off and on, for 28 years, without seriously affecting the health. 
When death has occurred in cases of chylous urine, it has 
been occasioned by some independent malady. In Dr. 
Priestley’s case the kidneys priSsented the fatty form of 
Bright’s disease, and the lungs were tuberculous. At his 
Gulstonian lectures, in 1831, Dr. Prout exhibited the kidneys 
of a girl of 15 who had been passing chylous urine. She was 
said to have died of inflammation of the bowels : the kidneys 
were perfectly healthy. Dr. Isaacs had an opportunity of 
examining the body of a sailor, who during life had been in 
the habit of passing chylous urine, and who had died of 
general tuberculosis. The kidneys contained a few nodules 
of secondar}" tubercle, but were otherwise perfectly healthy. 

Mhlogy , — Chylous urine prevails mostly in youth and 
middle age. Of 30 cases collected by me, 3 were under 
twenty ; 7 between twenty and thirty ; 11 between thirty 
and forty 5 (> between forty and fifty 5 and 3 over fifty. The 
youngest example is mentioned by Prout, in a male infant of 
18 months; the oldest in Quevenne’s case, in w;hich the 
patient reached the age of 78 years. 
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Of these 30 cases, 19 were males and 11 females : but it 
appears, that in the countries where the disorder is endemic, 
it is more common among women than men. The greater 
frequency of it among men in the European cases is explained 
by the far greater number of men, who, as sailors, mer- 
chants, colonists, etc., pass a portion of tlieir lives in tropical 
climates. 

As to the predisposing causes of the disease, the only one 
made out with certainty is residence in certain tropical coun- 
tries. Twenty-four cases (out of 30) wei*e persons who had 
been born, or had passed a portion of their lives, in the Mau- 
ritius, Isle of Bourbon, Brazil, West Indies, or India. 

The best authenticated cases in ][)crsons who have never 
been out of Europe are— a case related by Trout ; Mr. Gossett’s 
case, cited by Bird ; and Mr. Cubitt’s case, cited by Beale ; 
and the case recorded by myself. 

The state of the blood has been examined by Guibourt and 
Bence Jones. Neither of these observers found a milky state 
of the blood-serum. Guibourt (cited by Rayer) obtained nearly 
twice as much fat from the blood of a Brazilian affected with 
chylous urine as from healthy blood. Bence Jones, on the 
contrary, found in the blood of a person whose urine was 
milky both before, and afl^r the bleeding, no increased pro- 
portion of fat. 

Pathology . — It has been generally assumed that the fat, 
albumen, and fibrineof chylous urine are derived from the 
blood, and pass into the urine through the kidneys. Dr. 
Trout says : — The proximate cause of this affection seems to 
lie partly in the assimilating organs, and partly in the kidneys. 
The chyle, from some derangement in the i)rocesses of assimi- 
lation, is not raised to the blood standard, and consequently, 

* The endemic prevalence of chylous urine in these countries is thoroughly 
attested. The various speakers in the discussion at the Medical Society of Ilio 

Janeiro, reported by Ibiycr, allude to the disorder as a common one among 
negroes. Dr. Prout states that Mr, Thomas, a practitioner from Hiirhadocs, 
informed him that he had seen at least a dozen well-marked cases in negroes 
in a practice of ten years. Dr. Carter also sa^s that the more ordinaiy fonns 
of chylous unneare ** not uncommon ** in Bombay. Dr. Bancroft, of Brisbane, 
Australia, writes me that cases of chylous urine arc not unfrequent in the 
colony of Queensland. 
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being unfit for the future purposes of the economy is, agree- 
ably to a law of the economy, ejected through the kidneys ; 
but these organs instead of disorganising it, or reducing it to 
the crystallised state, as usual, permit it to pass through them 
unchanged.” 

But any view which supposes that the unnatural ingredients 
of chylous urine arc derived from the blood circulating in the 
kidneys presents great diflSculties. The rapid alternation of 
urine intensely chylous or lymphous, with perfectly natural 
urine (sometimes witnessed within intervals of an hour or two) 
seems incompatible with such a supposition. It is also in- 
credible that blood, albumen, and fibrine should pass from the 
blood into the urine through the kidneys without being 
accompanied with casts of the uriniferous tubes. The absence 
of organic disease in the kidneys, and of any clearly made-out 
derangement in the composition of the blood, also militates 
against such a view. 

I believe that the true pathology of chylous urine is to be 
sought for in the lymphatics of the urinary channels ; and that 
the real analogues of the disease are to be found among those 
curious cases of chylous and lymphous discharges from the 
cutaneous surface, of which a number of examples have been 
published in late years.* It would appear, in our present state 
of knowledge, that some of these cases are due to a parasitic- 
cause, and others to a structural change of a non-parasitic 
character. The following remarkable example may be taken 
as an illustration of the non-parasitic cases. 

\V. admitted into the Manchester Infirmary September 21, 

ISOS, at. 45, always a resident in Lancashirt^ was troubled about 
two years before admission with a succession of large, subcutaneous 
absc(‘sscs in various parts. One of these was situated on the lower part of 
the abdomen ; it was a long time in healing, and one night be picked off 
the scab wliieh covered the scar ; an<l from beneath this exuded, during 
the night and tlie next day, a large qmintity of fluid resembling gum- 
water. After this, h(» noticed a number of pale, transparent vesicles, no 

* Med. Cliir. Trans, vol. xlv. p. 189. Several cases of chylous discharge 
from the cutaneous surface (but without chylous urine) have been recorded. 
See A. U. lluckanao, Med. Chir. Trans, xlvi. Fetzer, Archiv f. Physiol. 
Heilk. viii. p. 128. Carter, Med. Chir. Trans, xlv. Bemarquay, M6m. de 
la Soc. dc Chir. iii. p. 139. Also Trans, of Clin. Soc. v. ii. 




On admission, tlio lowc-r part of the abdomen was seoti to be stiub.le<l 
with mimcrons vesicles Idled with «. milk-wliitc iiuid. These wen; 
arranged partly in irregular grou])s and in part singly. Souk? of th<; 
groups contained three or four, others eight or twelve;, vesicles, closely 
J^^ggregated together. Some of the vesicles wei-e so small that th<;y were 
only just visible to the naked eye, others W'eiv as large as peas, and be- 
tween these extremes w’ere others of every intermediate size. Most oi' 
them i-vere hemispherical, and some were ohlong or in’eguJar, as if two or 
more had coalesced. In the smaller ones the vesicular membrane appcan;d 
(£uite transparent, Avithout a tmee of organisation, their opaque-wdiite con- 
tents shining through them like di-ops of rich milk ; but a few of the 
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laargest ones were distinctly marked by meandering lines of delicate blood- 
vessels, giving them a faint ]*ose*colour. 

ITie skin over the affected a\:ea was* thick and soft, and of a dull red 
•c.oi3our. When ])iess(^ with the fingers it yielded an almost spongy im- 
lo-ession, hut it did not pit. The integument was manifestly hyp<M*trophied, 
and this gave to tli<*. lower jiart of the belly a protuberant appearance. 
This dull-red tumid area was soiiK'what more extensive than th(< limits of 
•the vesicles, and faded at the circumference into the licalthy skin about an 
inch beyond the furthest vesicle in all directions. 

The. skill around the larger vesitdes, and gi‘oiii>s of vesicles, was raised 
into soft ni]>plc-likc elevations, and had a more decidedly sjiongy feel than 
ei.s(^\vli(u*e. Sliglit pressure, caused no .p^^in, hut the whole area was more 
or less tender on deep pressure. 

In their normal state the vesicles wei-ci closed, and, Iho immense ma- 
jority remaim‘d throughout in this condition ; but some dozen or so. of the 
liirgest vesicles were at one time or other . in a ruptured state, and dis- 
(duirged immense quantities of a chylous or lyruphous fliiiil. Tht^ cause of 
nijAuro ajipearcd to he sonii*. slight mayement oi* violence. Sometimes the 
act of turning in bi*d snllice<l to set the discharge in motion. It rarely 
happened that niori^ than tw’o or three vesicles were discharging at the 
same time. Tlie quantity of this discdiarge, and its occun-enoe and aiTest, 
wei’e most iiTogular. Soroc'timcjs several 2 )iuts would be discharged in a 
dny and night, and sometimes only sufficient to moisten the cloths with 
which the patient . girded himself. The i>atieiit was sometimes con- 
tinuously wet for three or four weeks ; at other times the flow would con- 
tiiim* only a few luairs or a fi‘w days. The intervals of comidete dryness 
wci'c similarly uncertain, and varied from a day or a few days to two or 
three weeks. 

The character of the iliscliarge also varied : sometimes it was like thick 
milk, sometimes like skimmed milk, and sometimes jicrfectly jiale, like 
gum-water. AVhethcr wliitc or j»alc, it was al ways spontaneously coaguluhle, 
and while or yellowish clots collected about the scat of discharge. The 
•<*olour of th(^ uuruptured vesicles varied in correspondence witli that of 
the discharge, from milk-white, or o])aIcsecnce, to jiale straw. The tlegrcc 
of milkiness at any particular moment was always tin* same in all the 
,sei>amte vesicles, showing that the cause of variation w'as not a local one 
particular to any vesicle, hut something affecting tlu^ eruption generally, 
and dc]>t*ndiiig presumably on the shite of tin* blood. 

The vesicles varied not only in e,oloiir, hut also in fuhics.s and turgidity ; 
and it was noticed that the wliiter they were tlie more distended they 
appi*ared, and tliat when th«*y were i>alc they were also more flaccid. 

Two ciriumistances alfected, though somewhat invgularly, the whiteness 
and fulness of the vesicles, namely, the general stHti* of the patient’s 
health, and the digestion and assimilation of food. On the days when the 
jiatient was out of soils or feverish, the vesicles were paler and more 
llaccid ; but when the ajqietite and sleep retted, the vesi^es became 
milky and turgid. 

The effect of food was found to be toleiubly constant in kiud.^ though 
not uniform in degiee. The vesicles were paler in the morally before 
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breakfast, after tlu; ])iolonged fast of the night. At this period they were 
often ipiite ]yiiij)lious. Soon after breakfast they began to grow fuller 
and whiter, and, as a inlc, the niilkiucsfif increased through tlie day, 
attaining its maximum .so]ne seven or eight lioinii after dinner. Of 
course the appearance of the discliarge, if there were any, followed the 
same i*ule. " 

The vesicles seemed to be situated in the substan<;e of tlie "cutis, and 
their surfaces wjill was <widently composed of something besides epithelium. 
In the larger vesicles their base was raised, and consisted of soft cutaneous 
tissu(; ; and capillary vcssles could be si?cn travt‘lling over thi*ir trans- 
parent summits. When a vesicle was gently pressed with the tij) of the 
linger it was imniediatolv emi»tied, its fluid contents escaping into the 
deejjci’ parts. After the juvssure. was withdrawn the vesicle slowly idled 
again. There was no div(‘ct coniniunieation between neighbouring vesicles, 
and when one was i‘U])ture<l aiid/lischarglng, the vesicles around it still 
appeared full and turgid. It was nc»tie.ed, liowever, that when the dis- 
charge had been very free for some liours, all the vi'sicles a]>peai*ed llaceiil. 
Even w'heii a whole cluster was compi'esstHl the neigh bjuiring vesicles did 
not apj)ear more distended. Tlu* itlea conveyed by the study of the. eifecls 
of pressure on different vesicles and groups of vesicles was, that eacli vesicle 
communicated with a more deeply situated reservoir of anastomosing * 
channels. When a vesicle, was i>ricked, the flow frtmi it immediately be- 
gan, and it continued at a steady rate for hours together. On one occasion 
the rate of flow from a punctured vesi(;lc was t«*st<*<l, and found to b<*, 
ecpivalont to eight ounces ]u‘r hour. 

The chdracters of th\ dMuuy. whether it was uiilky or opalescent, 
were always essentially the same. After standing a. few minutes it set 
into a tremulous jelly. In a few hours tliere was a sej)aration into clot 
and serum. It coagulated with heat aud with nitiic add, but not with 
acetic acid. When shak(Mi ^nth an equal bulk of j'ther ilu^ wlu'te ajqK'ar- 
ance was removed, and the fluid be<*,ani(^ transparent and yi'llowisli like 
blood-serum. These i-eactions pj’ovt* that it coiitaineil tibrine, iill)umen, 
and fat, and that it diflered essentially fi*om true milk in jiot containing 
casein. The reaction was always alkaline. The. varying degree of milki- 
ness was, of course, due to tlui varying ciuaiitity of fatty matter. Under 
the microsco))e, myriads of minute fat molecules were seen, sometimes 
mixed with larger oil globules ; in addition to th(*sH, pal(^ coipuscle.s, 
identical in stnictmc with the white corpu.scb*s of the blood or chylt!, wara 
always jiresent, but not in large numbers. INo other organic fonns were 
ever seen exetijitthe transptireiit fibrillai of coagulated fibrin. 

The fluid is thus seen to Tjc .similoi' in character to chyle when milky, 
and to lymph or liquor sanguinis when pale. It is also idejitical wit}} the 
admixture which takes place in cases of chylous urine. A case of chylous 
urine* happened to be in the Intirmarj’ at the very time the present ca.s<‘ 
was under observation, and neither chemically (excepting proj)er uiinary 
ingredients) nor microscopically could any distinction be made between 

* The case already reported at p. 
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them. Still mon‘ sigiiificnut of this alliance was the ‘fact to he noted, 
presently, that on two separate* thiys this man did actually pass chylous- 
nrine. 

The condition of the urine was carefully noted during the progress of 
*the c^e. Jt was generally fouml to be remarkably scanty in quantity and 
of hl|^i s])(‘( ific giavity. AVhen the discharge from the vesicles was 
abundant, the quantity of urine ranged from 13 to 18 ozs. in the twenty- 
four hours. When the eniption was drj', the urine was somewhat more 
abundant, and varied from 18 to 25 07S. — on one occasion it reached 
34 ozB,, and on another 40 ozs., wliitdiVas the largest flow chronicled dur- 
ing his long sojouni in tlie Infirmaiy. The sj). gi*. varied from 1025 to 
1032 ; it fre«iuently d(*posited lithates, but did not contain either albumen 
or sugar. T.lie scantiness of th<^ urine was partlj’^ due to the voluntary 
abstention of the patient from drink. He believed that drinking always 
inci’cased the flow of the discharge ; and ho (*ndurcd constant and severe 
thirst in order to check this loss. * 

On December 2nd tlie urim* was voided milky on two occasions. It 
l»i*esented all the ordinary Char.icters of chylous urine. Again, on Januaiy 
15th, th(*. patient passed thret* ounces of chylous urine, and on the follow- 
ing day fat was found in the urine with the microscope., though not in 
sufficient quantity to protluee a niilkin<*ss of the secretion. During these 
t;wo days the eniption was dry. With these excei»tions the urine con- 
tinued of nonnal comi>ositioii throughout, and free from albumen. 

The only g(*neral symptoms reftaiible to the disease on the abdomen,, 
and the discharge, were atta(dvs of t;hilliness and shivering, with a sense of 
great weakness. These occurred repeatedly when the discharge was copious 
and long continued. Jh? also eomplained occasionally of aching pains in 
the abdomen and of indiilereiit sleej) ; but, as a rule, he was in a state of 
fairly comfortable licaltli until tubejvulous syiiqitoms broke out. 

When the. patient entered the Infirmaiy in Scjitember, he did not api)ear 
to be alfectetl with an 3 ’^ disease cx(?ept that on the abdomen. But ip. 
.Miii’ch of the succeeding jTar he began to lose weight, and the temperature 
of the body', which pi’cviously' had ranged from to 98*6, began to rise, 
and rangted from 99 to 102. The physical signs and symptoms of 
imlmonary' plithisis also made their uppcai'ancc, and steadily progressed. 
His licidth slowly^ declined, until at length he was unable to leave his hod. 

The erujition withered slowly as tlie pulmonary disease advanced, the 
vesicles became persistently pale and flaccid ; the discharge became wateiy 
ami scanty, and finally'' ceased some five days before death. The state of 
the eruption tlie day before death is thus described by my clinical clerk, 
Mr. Pat(diett. “ The vesicles have lost their character of vesicles alto- 
gether, they seem converted into small furfuraceous scales of different 
colours, some, being of a reddish-yellow, others of a nispberry colour ; the 
small vesicles scattered over each flank look exactly like flea-bites.” 

The mine u^as reduced to six and eight ounces per day in the last week, 
and the symptoms assumed the so-called tyqihoid character — with low 
muttering delirium,, indifference, picking at the bed-clothes, and finally 
coma. Death occun^d on May" 22nd. 

Autojis^ hours after Both lungs were studded with 
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gi-cy gi’aniilations iniermixed with larger masses of gi'ey and yellow 
tubercle, some of which were softened. UVo small voinicje were found in 
the left apex, and one in the right. Tuberculous ulcers were also found in 
the small and large intestines. The bronchial and mesenteric glands were . 
enlarged. The liver weighed sixty-fbur ounces, and the sple^ nine 
ounces ; botli organs were healthy. The kidneys and bladder were healthy. 
The integument of the hypogiistrium was much thickened and spongy, 
contrasting strongly with the emaciated integumeftt over the thora^f. Tho 
lining membrane of the bladder w’as miiintely examined, and appeared ’ 
smootb, glistening, and liealtby tbrongliout. No enlargemoht orijinna- 
tnral condition of the thoracic duct or of’ the lyniphatic vessels or glands 
could be detected. A considerable piece of tJie abdominal waM,. embracing 
a portion involved by the disease and a portion extending beyond into the 
healthy skin, was cut out for further examination. 

Exmnin/tlioih of Ihc skht in ilw diseased area . — On making a vertical 
.section through the skin and subjacent parts, it was at once perceived 
that the disease involved essentially the eutis vei‘a and tho subcutaneous 
tissue. The tendinous, muscular, atul peritoneal strata wer(! in every 
respect i)erfectly nonnal. The skin was immensely thickened and formed, 
with the suheutaneons tissue, to which it Avas structurally uniti‘d, a thick 
pad or layer of tissu<» vaiying from hiilf an inch to an inch thick. When 
fresh, the cut surface had a pale rose and somewhat ih^shy or ghindular 
appearance. Tliis tissue was traversed by short clmniicls or lacuna!, 
varying from the Avidth of a croAV-qnill to that of a hair, lly making 
numerous thin sections vertically and horizontally and examining thorn 
Avitli a lens and a micro.scope, these lacnnic could be seen to communicate 
freely with each other by .small smooth orifices. The vt!sicle8 cAudcntly 
constituted the surface boundaries, of the more su])erficial lacunce. Tho 
lining membrane of the lacuna! and of the vesicles was smooth and glisten- 
ing : and, A\'lien gently scrai)cd with a knife it yielded a small quantity 
of a Avliitlsh dfibris, Avhich, under tlie microscoiM!, resolved itself into 
.spheroidal and nucleated cells resembling those which were, found in the 
discliargc during lifi*. 

.Hert! are evidently the elements of a glamluhir stnicture — a membrane 
lined with spheiical niieleat(.*d cells. Tint the analogy is rather Avitli the 
ductless follicles of Peyer’.s i)atches, and still more with the ganglia of the 
lymphatic chains than with tlu5 glands engaged in the regular work of 
secretion and possessing excivtoiy ducts. The ncAv structure had no con- 
nection with tlie nonnal glands of the skin. The funnel-shai>ed orifices of 
the sweat-glands could be seen opening independently on the surface in. 
the holloAA'B between the vesicles, and the hair follicles presented their 
normal appearance. 

The chief interest of the case lay in the light which it 
throws on the pathology of chylous urine. It can scarcely 
be donbted that the case was generically identical with that 
curious disorder. The absolute similarity of the discharge 
with the fibre-albuminous and fatty elements added to the 

z 2 
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urine in cliylous urine, the sudden appearance and cessation 
of the discharge, the capricious terms of the duration of the 
discharge in tlie two disorders, and the actual occurrence of 
chylous urine on two occasions in the case of Robinson; 
scarcely leaves any room for doubt on this point. Had the 
disease in this case, instead of occupying the subcutaneous 
tissue of the , abdomen, been developed in the submucous 
tissue of any part of the urinary passages, it is evident that 
the conditions for the production of an ordinary case of 
chylous urine would have existed. It is even almost certain 
that some small part of the urinary membrane — probably 
that of the front of the bladder — was actually invaded by the 
disease which affected the abdomen, but no anatomical traces 
of such extension could be detected at the autopsy, owing 
probably to the fact that in the last few weeks of life the 
morbid process had retrograded, and had consequently left no 
appreciable marks on the surface of the bladder. 

It may be assumed with some confidence, that in some cases 
of chylous urine the disease is essentially of the same patho- 
logical nature as the disease on the abdomen of Robinson. 
And looking to the absolute identity of the discharge in 
these cases with chyle and lymph, it is difficult to avoid th^ 
impression that the structures wliicli produce this discharge 
are anatomically analogous to the lacteal and lymphatic tissues. 
The examination of the skin of the abdomen in Robinson’s case 
gave strong support to this view. When the preparation was 
fresh, the thick, soft layer, into which the skin and subcutaneous 
tissue were converted, had very much the pale flesh-colour and 
general appearance of lymphatic gland tissue ; and the short 
communicating lacunm traversing it in all directions, suggested 
a structure not dissimilar to an immense exaggeration of the 
lymphatic plexus. I found it impossible to resist the idea that 
this was really the true pathological solution of the case, and 
that a similar solution applied^to cases of chylous urine. 

It is well known that the skin with the subcutaneous tissue, 
and the mucous membranes with the B[ubmucous tissue, |ire 
exceedingly rich in lymphatics, which form a close network.<of 
communicating channels in these situations. It is further 
known that Jhe cells lining the lymphatic channels, c^ecially 
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those of the lymphatic glands, perfonn a glandular function, 
and impress important changes on the lymph passing through 
those channels. 

Now let it he supposed that at some spot the lymphatic net- 
work becomes immensely hypertrophied ; that its channels 
become varicose (as it were) ; that the contained cells assume 
by degrees the property and function of the cells lining the 
lacteal ducts and lacteal glands ; that the more superficial of 
these varicose enlargements project above the surface of the 
skin or of the urinaiy mucous membrane, as the case may be ; 
and, lastly, let some of tliese superficial enlargements become 
ruptured and discharge their contents externally or into the 
urinary passages, and the conditions are presented for the pro- 
duction of chylous urine or of such a case as that of Robinson 
and others of a similar class to which reference has been 
made (see p. 334, foot-note). 

It is ahvays satisfactory in studying any rare disease, to be 
able to refer it by analogy to some pre-existing well-known 
category, and the view just presented of the pathology of 
chylous urine and the allied disorder on the skin, finds its exact 
analogy in those hypcrtroiMiies of the blood-vessels which con- 
stitute venous nmvi, erectile tumours, and aneurisms by anas- 
tomosis, — all of w'liich arc exaggerations or hypertrophies of 
the normal arterial or venous plexuses. 

It rarely or never happens that any tissue suifers morbid 
hypertrophy without some degree of modification of its normal 
structure; and the hypertrophied lymphatic tissue which I have 
suggested as one cause of chylous urine and the allied 
condition in the skin, is undoubtedly modified by the morbid 
impulses which generate it. Not only is the anatomical struc- 
ture considerably altered from the normal type of lymphatic 
tissue, but the function of the cells also suffers a modification. 
The cells which, in tlie normal state elaborate lymph, in the 
morbid state come to produce "chyle, or a fiuid intermediate 
between lymph and chyle. These modifications are, however, 
strictly within the limits which we generally find in other 
morbid hypertrophies. 

A new and important light has been thrown on the pathology 
of chyluria and those cases of cutaneous chylous discharges 
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which occur endcmically in India, by the researches of Dr. 
T. R, Lewis. Dr. Lewis discovered that the blood and urine 
of patients suffering from chylous urine contained numbers of 
actively moving microscopic worms, to which he gave the name 
of Filaria Hanguinis Homiriis. The reader is referred to 
Chap, xiii., Section fii., for a description of tliis parasite and 
the symptoms which attend its presence in the body. In a 
post-mortem examination of a case of chyluria, Dr. Lewis 
found in the kidneys vast numbers of filarias, both in the 
cortical and pyramidal portions. There were also found 
“ numerous translucent oil-like tubules of a somewhat 
varicose appearance running alongside the uriniferous tubes 
as if the lymphatics or minute blood-vessels of the part 
had been plugged.” The organs did not appear otherwise 
diseased. 

My former pupil, Dr. Bancroft, now practising in Brisbane, 
Queensland, Australia, informs me that chyluria is not un- 
common in that colony, and that he has detected filarim both 
in the urine and in the blood of patients so affected. 

It may be supposed that aggregations of these little animals 
in the kidneys, or some other part of the urinary tract, give 
rise to rupture of the lymphatics and a leakage of their con- 
tents iuto the urinary channels, and in this way produce 
chyluria. 

Treatment — Hitherto the treatment of this disorder has 
proved very unsatisfactory. It generally persists in spite of 
every remedy, or disappears without any. The physicians of 
Rio chiefly recommend salt-water baths, and iron internally. 
Mineral and vegetable astringents have been tried repeatedly 
with small evidence of success. The best results have followed 
large doses of gallic acid. Dr. Waters and Dr-. Bence Jones 
gave from one to two drachms a day. 

Dr. Bunyan, of George Town, British Guiana (Lancet, 1846, 
L 95) relates a very interesting case, in which the disease had 
lasted ten months. Various remedies were tried without suc- 
cess. On the advice of an old negress^ the patient took a 
decoction of mangrove bark (Ehizophora racemosa), in ounce 
doses, four times a day. In seven days, he was so greatly im- 
proved that he discontinued the medicine for two days, when 
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the symptoms returned. The medicine was resumed in in- 
creased quantity, and continued for several days, until all the 
symptoms had entirely disappeared. Afterwards he suffered 
two returns of his disorder, which were immediately cut short 
by the use of the mangrove bark. I know not whether the 
mangrove bark has anti-parasitic properties, but if it has its 
success in the treatment of chyluria is comprehensible. It 
would certainly be w ortli a trial to treat cases of chyluria, in 
which filarim are found in the blood, by anti-parasitic remedies, 
and esi)ecially by large and sustained doses of the iodide of 
potassium. 

The effect of diet w’^as investigated by Dr. Bence Jones. He 
found that the urine was somewhat less chylous with vegetable 
than with animal food ; he also found that the pressure of a 
tight belt round the loins relieved the pains in the lumbar 
regions, and seemed to improve the condition ol' the urine a 
little. 
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Frebighs — Die BrightVcho Nici'cnkraiikhcit, 1851. 

HBUMANN—Sitzuiigsbeiichte der matLem-natuni\ Classc dcr Kais. Akad. 
Vienna, 1801 , p. 

OvERBKOK — Ueber den Eiwciashani, ibid.,, Feb. 1863. 

Boitillaud — Archives G6ii(?rales. 4ine Sme, tom. xvii., i>. 99. 

Johnson— D isea.‘=ies of the kidney. Lend. 1852. 

▼iRcnow— Archiv f. i»atlu Aiiat. Band iv. 

Traubb — U eber don Zusammeniiang von Ilerz- und Nieren-JCraiikheitcn. 
llerliii, 1856. 

Bamberoer — A i’chiv f. jiatli, Auat, Dd. xi., p. 16. ^ 

Bosknstein, Patli. ii. Thorap. d. Nicren-Krankheiten. 2nd ed. Berlin, 1870. 
J, VoGETi, Krankh. d. Ilanibercit. Org. Erlangen, 1865. 

U NDER the title of Congestion of the Kidneys, I proposeio 
consider those less serious, and for the most part secon- 
dary, renal derangements which are occasioned either by an 
undue determination of blood to the organs (active conges- 
tion), or some mechanical ohstmetion to the return of blood 
from the organs (passive congestion). 

Renal congestion, both active and passive, if sufficiently 
intense, is attended by the presence of albumen in the urine 
(generally in small quantity), sometimes with blood, and casts 
of the nriniferbus tubes. Dropsy is not a symptom proper to 
renal congestion ; when present it depends on other causes, 
Goibmonly heart or lung disease. 
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Active congestion is produced by — over doses of certain 
irritants (cantliarides, turpentine) ; by exposure to cold ; it is 
a common incident in all febrile and inflammatory complaints; 
it occurs in saccharine diabetes ; probably also in some cases 
of hypertrophy of the left ventricle. 

Passive congestion accompanies — regurgitant heart disease ; 
obstiuctions in the lungs (emphysema, pleuritic effusion) ; 
pressure on the emulgent veins or inierior cava (pregnancy? 
abdominal tumours). 

If the determining cause of the congestion be a persistent 
one — as in valvular heart-disease or diabetes, organic changes 
are at length produced in the kidneys, ^Yhich bear a strong 
resemblance to, if they are not identical with, certain forms of 
Bright’s disease. 

Accordingly, several of the conditions here considered, have 
been arranged by other writers (Johnson, Frerichs, Grio- 
singcr, Bamberger) among the varieties of Bright’s disease. 
But although there are unquestionable aninities between the 
two classes of cases, there ai’c also differences so marked, in 
their symptoms, progress, and general clinical liistory, that it 
only tends to confusion to unite them under one hcadingp 

It will greatly facilitate our comprehension of the relation!; 
subsisting between certaii^ changes in the composition of the 
urine, and certain disturbances of the renal circulation, if w'e 
take a review of the experimental researches which have been 
made in fcliis direction. 

Mr. George llobinson was the first to demonstrate, that a 
complete or partial' impediment to the return of blood by the 
renal veins caused albumen, blood, and sometimes fibrinc to 
appear in the urine. He operated solely on rabbits. In one 
set of experiments, he placed a tight ligature round the rcntil 
vein ; in a second set, the obstruction was made incomplete — a 
certain amount of blood being still permitted to circulate 
through the kidneys. In both these sets -of experiments the 
urine invariably became more or less albuminous, and in most 
cases bloody. The kidney, of which the vein had been thus 
obstrueted, was in every instance found heavier than its un 
injured fellow. The proportion between them varied from 
H:lto8:l. 
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Frerichs rei)eated these experiments on dogs, rabbits, a cat, 
and a frog, witli identical results. In four out of .ten exiferi- 
ments, he also detected casts of tubes in the urine, ftnd^ in 
one, renal epithelium. 

These experiments admit of easy explanation. The blood 
accumulates behind the impediment, and causes an increased 
lateral ])ressure upon the walls of the renal vein and ifte 
brandies. This tension is transmitted backward to the renal 
cajiillaries, which are thereby distended, and their walls at- 
tenuated, creating a condition highly favourable to the transu- 
dation of tlie serous constituents of the blood through their 
coats. If the tension be sufficiently great, actual rupture takes 
place, and blood corpuscles escape with the albumen into the 
urine. It is probable that these consequences take effect 
earliest, and in greatest power, in the .Malpighian clusters, 
where there exist anatomical facilities for ready passage of 
blood into the urine. 

Increased pressure in the arterial system does not so easily 
cause albumen and blood to appear in the urine. Kobinson 
sought to test the effect of increased arterial pressure on the 
comjKisition of the urine, by directing a stronger stream of 
blood than natural into the kidneys. First he removed one 
kidney, thinking that the ph3’siological determination to the 
other might sullicc to cause albuminuria. The experiment 
-was re2)eated five times, and only in one instance did the 
urine become albuminous. He then removed one of the 
kidneys and lied the abdominal aorta below the origin the 
renal arteries.* In this way the utmost impulsion of blood 
into the remaining kidney was obtained, and both blood and 
albumen invariably made their apj^earance in the urine. His 
seventh experiment is a fair sample of his results. 

Expt. 7. Tlio left kidney of a middle-sized labhit was removed, and 
weighed 51 grains. Tlie aorta was then tied below the origin of the renal 
arteries. The animal was killed at the end of two hours. The right 


* Tying the abdominal aorta without removing one of the kidneys was i)er- 
formed twice by Eobinsson on weak animals ; in one only did albumen appear 
in the urine. Frerichs states that he could only find traces of albumen in a 
few cases after such an operation. Meyer, on the other hand, saw abundant 
albuminuria follow this opciatiou. 



experimental'* liESEAlWnES. 347 

kidney weighed 85 grains ; it contained six or seven ecchj^noses of various 
ext(3(nt. The bladder contained about a draijhin qf mine, which wus 
bloody and albuminous (1. c. p. 79). 

These results have been confirmed by Frerichs and Meyer. 

In the experiments of Hermann and Overbeck, another 
method of inducing artificial albuminuria is pointed out. 
Hermann’s method consisted in tying up the renal arteries for 
a short time, and then removing the ligature.. The urine 
which was secreted after the rc-establishment of tlie circular- 
tion was always found albuminous. Overbeck interrupted the 
circulation in other ways. In one set of experiments, he blew 
up a bladder previously introduced empty into the heart : in 
the second set, asphyxia (and consequent arrest of the blood- 
current) was produced by compressing the tracihea. In the 
former case the obstruction was maintained for about a minute, 
and in the latter for lour minutes. In both classes of experi- 
ments, the urine wliich first flowed after the renewSil of the 
circulation was invariably albuminous, and often bloody; * The 
albuminuria thus provoked, generally lasted a few hours, and 
then passed away. When desquamation of the renal epithe- 
lium occurred, it . always follotved the appearance of the albu- 
men. It could not therefore be the cause of it, as Johnson 
surmised to be the case in the albuminui’ia of llright’s disease. 

To explain the results obtained by Hermann and Overbeck, 
it must be supposed that the temporary stoppage of the blood* 
current created an obstacle in the renal ca])il]aries — probably 
an accumulation of blood corpuscles in the Malpighian tufts— r 
which, when the circulation was restored, operated to raise the 
pressure in the minute arteries ; in other words, it produced 
active congestion of sufficient intensity to cause albumen and 
blood to appear in the urine. 

My purpose in calling attention to these researches is to 
show, that simple byperaemia or congestion of the kidneys 
(without inflammation), either from increased impulsion of 
blood into the kidneys, or from obstruction to the return of 
blood from the kidneys, is sufficient to determine the appear- 
ance of albumen and blood and even fibrinous casts in the 
urine. 

An impeded circulation through the kidneys cannot how- 
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ever long persist, without inducing serious and permaneiit 
structural changes in the organs. The presence of blood cor- 
puscles, and fibrinous plugs, in the delicate tubular structures, 
must at length occasion more or less extensive destruction of 
these structures ; and the continued hyperasmia must derange 
the nutrition of the glandular elements. How far these changes 
are of an inflammatory nature, cannot be precisely indicated. 
One of the most important results of a long continuance of 
this state of things appears to be, an excessive production of 
adventitious connective tissue, which eventually passes on to 
contraction and atrophy. To call these changes, nephritis,’^ 
is to use a term, which, to say the least, is caloalated to 
mislead. 

ACTIVE CONGESTION 
{Catarrlial Nephritis of Virchow.) 

^ In the course of eruptive and continued fevers, of croup, 
diphtheria, cholera, erysipelas, pysemia, acute rheumatism, 
pneumonia, and other inflammatory diseases, tlie kidneys 
partake in the general hypermmia of the internal organs. 
Not unfrequently, however, they arc the scat of a dispropor- 
tionate determination of blood, and albumen appears in the 
urine. Generally speaking, the amount of albumen, in such 
cases, is a mere trace, but sometimes it is more abundant, and 
accompanied with a few blood corpuscles, transparent casts of 
tubes, and scattered renal epithelium. There may be, at the 
^mc time, some tenderness in the loins. As soon as defer- 
vescence commences, the albumen diminishes, and in a few 
days vanishes altogether. 

The pathological state here described differs from genuine 
Bright’s disease, which may likewise arise in “connection with 
the same febrile maladies, in the absence of anasarc^ in the 
undiminished, excretion of urea, and in the period ofitsinva- 
ifion. Albuminuria from congestion coincides with the acme 
of the pyrexia, and subsides therewith. Genuine Bright’s 
disease, on- the contrary, shows itself as a sequela, toward 
the close of the pyrexial stage or the commencement of 
convalescence. 



ACTIVE COfTGESTION. 


349 


An examination of the kidneys of persons who have died 
i5pom tl^e primary fever while labouring under renal congestion, 
reveals an enlarged and engorged condition of the organs, with 
•minute ecchymoses; and, according to Virchow, theret. exists 
a catarrhsjfcl state of the canals of the pyramids, of which the 
ehief incidents arc, in addition to hypersemia, detachment and 
disintegration of the epithelium of the straight tubes. The 
detached epithelium sometimes shows signs, of fatty changes. 

The frequency of this complication in zymotic diseases, 
varies in different epidemics. Rosenstcin states that in a 
severe typhus epidemic, witnessed by him in 1857, the 
majority cf the patients had transient albuminuria, with casts 
of tubes, and yet no serious consequences followed therefrom. 
In the sporadic tyjdioid of this city, albuminuria is decidedly 
rare. 

Active renal congestion of a catarrhal nature, may also arise*' 
independently of any specific fever, simply from exposure to 
cold. Such cases are not very common, or perhaps, as Rosen- 
stein suggests, they arc often overlooked. The symptoms 
resemble those of a simple febricula, and, unless the urine 
chance to bp oxamined, the disorder will probably be passed 
over as such. The following example is from Eosenstein : — 

i 

A. B., 39, previously healthy, oxi^ricnced on the afternoon of tho 

7th of October a. chill, followed by heat and severe pains in tho renal 
region, which w^ero accompanied with vomiting. ‘When seen she was in a 
high fever, pulse 120, veiy thirsty, and without .apjjctito. The urine was 
scanty, acid, albuminous ; after st{inding,it dcpositc'l a sediment conipow^d 
of uric acid, blood corimscles, epithelial casts, and free ci)itH(ilium. Pres- 
sure on the renal region caused pain. Sh<^ was cupped on tjie loins. On 
the following day the urine measured 27 ounces,* spocilic gravity 1026:j 
otherwise as before reported. On the 16tli, the pulse was 92, skin moist 
and perspiring, general condition good. Urine in twenty-four hours, 28 
ounces, .specific gravity 1025, acid, free from albumen, containing only a 
few casts. ’ On thejsficceeding days increased diuresis set in, with diniinislied 
specific gravity of the urine. The urine continued free from albumen find 
formed elements (p. 79). 

Cases of a similar nature connected with subacute rheumatism 
are not very uncommon. The following, which I saw with my 
friend Mr. Mellor, may serve .as an example : — 

The patient was a young lady of 26, who had been subject, for several 
years, to frequently recurring attacks of subacute articular rheumatism, 



350 CONGESTION Oi^ 'THE KIDNEYS. 

"which kept her in a continuously weak state of health. On April 14th, 
she took cold through walking in the wet, and was aeized with tonsillitis. 
As this subsided, tlio urine was noticed to be bloody and to* contain albu- 
men, On the 15th of May I her for the fil^t time. She was very 
pale and thin ; there was considerable fovtir, pulserlOS, the loins ‘wci’e pain- 
ful and veiy tender on pressure, skin dry, with a tendency to frequent 
vomiting. Micturition was very frequent (20 times a day) ; the urine 
aiaounted to three pints in the twenty-four hours, specific gmvity 1010 ; 
it contained a good deal of blood and albumen, and deposited uric acid 
very abundantly. The copious deposit which subsided w^hen the urine was 
loft in rc|>ose, contained numerous large transparent casts (some studded 
with much fj'ee renal epithelium. Neither casts nor 

epithelium showed any signs of fatty degeneration. There was also found 
a large number of py clitic .cells. Not a particle of dropsy or anasarca 
existed in any pari. ^ 

The patient was diy-cuppcd over the loins, after which hot poultices 
wei’c directed to bci kept (frcvpiently renewed) tt) th(^ same region ; a com- 
pountl jalap powder was administered, and a citmte of potash mixture. 

In four days the fever subsided, the pains disappeared, and the skin be- 
came moist. At the same time, the luine was far less frequently passed, 
and it contained much less blood, albumen, and casts. It still continued 
abundant in quantity, and deposited uric acid very copiously. 

In the course of four weeks, convalescence W'us so decidedly established, 
that the patieiit was allowed to sit up. The albumen now scarcely ex- 
ceeded “a haze” with nitric acid. She was put upon a phosphoric acid 
ntixture, coiubino<l with plUMiiluite of iron. 

On June 24th the patient sufi'erc^d a itilapse. She was" again confined to 
hed^ and the previous treatment put in force. In a few day the feverish 
syiUjitoms jiassed oil’; but a good deal of blood, albumen, and renal deri- 
vatives continued to be discharged. She was now put upon gradually- 
increasing doses of dilute sulphuric acid, with most excellent effect. The 
uiiiie steadily resumed its natural chaiiicters, and the patient’s appetite 
and strength began to return. 

On the 24tli of July the urine liad l)ecome free from albumen and blood, 
and convalescence was thoroughly established. 

The case was, from the beginning, regarded as distinct from 
gifouine Bright’s disease, and considered as presenting the 
features of a catarrhal (rheumatic ?) condition of the pyramidal 
parts ofihe kidneys, combined with some degree of subacute’* 
pyelitis* ' The total absence of anasarca, and the general 
portraiture of the complaint, forbade the idea of acute Bright’s 
disease ; 'while the state of the urine and the progress of the^ 
case appeared inconsistent with the chronic forms of that 
Ibrmid^ble disorder. 

O^ain irritants— cantharides, turpentine, cubebS; copaiba 
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and nitrate of potash act as special stimuli of the urinary 
organs; and excite, ^ when administered in excessive doses, 
hjemorrhage from the Eidijeys and the lower urinary passages. 
Johnson relates an instance in which half an ounce of turpen- 
tine was taken for thS expulsion of tape-worm. In a few 
hours the urine was bloody, and in the deposit blood casts ” 
were discovered, together with a &w small inflammatoiy cells, 
but no epithelium. Six days after, the urine contained less 
blood and albumen. The casts of tubes were still visible, and 
contained, besides the blood corpuscles, a large proportioii of 
inflammatory cells about twice the size, of the blood cor- 
puscles, j* The patient continued to pass more or less blood 
for some days longer. On the sixteenth day the urine was 
free from albumen and blood. 

Bouillaud examined the effects of cantharides acting through 
the skin. He states that, almost constantly, when large blis- 
ters were applied to scarified portions of the skin, albumen 
appeared in the urine. After death, he found the mucous 
membrane of the pelvis and ureters, in other cases that of the 
bladder, injected, and covered here and there with false mem- 
branes. The kidneys were generally strongly congested and 
studded with minute ecchjmoses. Albuminuria after can- 
tharides usually disappeared in two or three days ; in a few 
cases it lasted four weeks. 

Two cases of poisoning by sulphuric acid are related by 
Leyden and Munk, in which albumen and casts appeared in 
the urine.J 

Frerichs enumerates irritants of this class among the ex- 
citing causes of genuine Bright’s disease ; and brings forward 
two cases by Eeinhardt, in which abuse of copaiba and cubebs 
was followed by renal degeneration, which, in one of them 
proved fatal. These cases arc, however, as Rosenstein points 
out, inconclusive, because it is probable that the kidneys ^rere 
already diseased before the use of the irritants was commenced. 

v*' * Quinine in very rare cases produces congestive htematuria. This effect 
appears to be due to an idiosyncrasy. I have known one such person. Two 
cases are also reported in the Brit. Med. Joum. for Jany. 1870. 

+ Were not these renal epithelia ? 

X Archiv f. path. Anat. bd. xxiL p. 237. 



352 CONGESTION ‘6f THE KipNEYS. 

There is no sufScicnt proof that genuine Bright’s disease has 
really ever followed an overdose of any of these stimulants. 

In a previous section it has be^ mentioned,, that in the 
later perioda of diabetes, albumen not unfrequently appears iu 
the urine. The excessive action of the kidneys in this disease, 
keeps up a constant congestion of the organs ; and, in the 
course of time, permanent anatomical changes followr-^egene- 
ration of the epithelium, development of cysts, and other struc- 
tural alterations, which are sometimes classified with genuine 
©right’s disease. 

There is yet one other condition which seems capable, in 
rare instances, of producing an active congestion of the 
kidneys, sufficiently intense to determine albuminuria. * In 
the compensatory hypertrophy of the left ventricle, which 
follows aortic regurgitant disease, the propulsion of blood 
into the aorta (when the orifice is patulous) takes place with 
very great force ; and the tension of the arterial system at 
the close of the ventricular systole, rises considerably above 
the normal maximum, as is indicated by the full resistant 
pulse.* Practically, however, albuminuria traceable to hyper- 
trophy of this kind, is rare. I have repeatedly examined the 
urine of persons with immense enlargement of the left heart, 
without finding albumen in more than three or four instances. 
The following is one of these, in which no tenable explanation 
•of the albuminuria could be found, except renal congestion 
from excessive power of the left ventricle. 

T. H., svt. 21, a warclionaonian, came under treatment Feb. 1864, suf- 
fering from immense canliac liypeitrophy. The apex beat in tlie seventh 
intersx)ace almost in the axillary line, and sevcn-and-a-half inches from 
the mid-stenial base. The impulse was strong ; the whole body shook 
juX each boat of the heart. The pulses were visible in all the superficial 
art<‘rios, A loud to-and-fro, roughish murmur was heard over the aortic 
■caitilage, of which the diastolic part was gi-eatly prolonged. This nnfrmur 
was heard loudly at the base, but grew weaker toward the apex— beyond 
which it ceased to be audible. The valvular mischief seemed to be cou- 

* It is not probable that 1|he vnean lateral pressure in the arterial syst^' 
can ever be raised above the normal degiee in compensatory hypertrophy of the 
left ventricle ; but it is quite coucemble and agreeable to clinical facts, that 
the tension (attained at the close of the systole) may be excessive, 

and' be countertwlanced, or more than counterbalanced, bjr undue dimlnutios • 
t^on d«rti|qE the ventH<^ 



J‘AmVE COjTGESTION. 3S3 

fined to the aoitic oiilice. There was no sign of serious niititLl regurgita- 
tion nor any indiention of impediment on the right side of tlie hcari. 
There was total absence of a cyanotic tint ; on the contrary, the face was 
pinkish pale, and the mai*gin of the lips and tongue wore) of a faint rose ; 
there was no swelling of the veins of the neck nor a trace of anasarca. On 
the other hand the pulse was haixl, I’esistent, bisferiens, ranging from 92 
to lOi. The clmractcr of the mine was highly significant. It was not 
high-coloured and siranty, as in venous congestion, but abundant, pale, 
and of low ^ecific gravity. The daily discharge vario<l ffom 57 to 65 
ounces, the spec. gi*av. from 1010 to 1015. It contained albumen, but 
only in small ciuantity ; generally only a haze was produced with nitric 
acid ; no tiibe-cjusts or other renal derivatives could be detected, though 
often lookc<l for. It w^as distinctly observed that the proportion of albu- 
men oscillated in jwcordanco with the activity of the lieart. AV^hen the 
ventricle was in high action, the albumen rose ; when it became more 
quieseent, under the inlluence of rest and digitalis, the albumen almost 
vanished for a time. I have recently seen this patii'iit again (March, 
1865) and find that his state is still as above described ; there is a trace of 
albumen in the urine ; but the general condition is wonderfully good. 

The treatment of active renal congestion will be described 
with that of passive congestion, at the end of the next section- 

PASSIVE CONGESTION. 

The experiments of Kobinson and Frerichs, already cited, 
show that an impediment or obstruction to the return of 
blood from the kidneys induces passive congestion of these 
organs, and, if sufficiently intense, causes albumen and blood 
to appear in the urine. An impediment of minor degree does 
not render the urine actually albuminous, but causes it to 
become scanty, high-coloured, dense, and prone to deposit 
abundance of lithates. Both these degrees of obstruction are 
frequently witnessed in clinical experience. 

The obstruction may be seated in the chest, as in cases- of 
valvular heart disease, emphysema, and pleuritic cifusion : or 
in the abdomen, as when a gravid uterus or other tumour 
presses upon the emulgent veins or the upper course of tlic 
inferior cava. Sometimes cirrhotic liver compresses the 
latter vein as it lies in the hepatic fossa. ^ 

, The alterations on the side of tiie urine are not always pro- 
portional to the degree of obstruction to the circulation. Cases 
are met with, in which venous stagnation exists in an intense 
degree, with dropsy, orthopnoea, and pulsating jugulars, with- 

▲ 4 
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out a trace of albumen in the urine, and others in which the 
urine-changes arc strongly marked, while the more general 
symptoms of venous obstmetion are only moderately so. 

The two examples wJiich follow, afford good illustrations of 
unusual degree of renal derangement, secondary to obstruc- 
tions to the circulation within th#chest. In the first case 
the obstruction was due to old-standing tricuspid regurgita- 
tion ; in the second to extensive emphysema. 

C'asic T. — A lawyer’s clerk, a-t. 44, came iiiider observation Dec. 6th, 
1862. "was suiicrin^ froui (edema of the legs, ascites, and a severe 
bi’onchiiil attack. The Icatures were livid ; Imt tlic? veins of the ■n('ck 
wove not distended. The ]ieurt’.s fi.p(*x beat in the fifth interspace, a little 
outside tile nipple lino. The (.‘ardiiw^ dnlness (‘xt(nided four inedies vciti- 
cally, and about the same diagonally from base to apex. The heiurt’s 
action was very iiTegular both in force and rhythm ; pulse was 104. A 
loud blowing niurnmr was heard at the ap(^x, oi‘ mitral rt*gurgitant 
e.liaraeter, associated with a laint diastolic biniit, which w^as heard in 
inaximniii intensity over the second right costal cartilage, bond bronchitic 
idles were heard universally over both lungs. Tlicre was copious mucous 
expi'ctoratioii, sparsely siiecklcd with blood ; also severe dyspnoea, amount- 
ing jit times to ortliopmca. 



}FiO. 51.--Cu«it8 of tubes and blood corpuscles from the luinc of a patient with 
passive leoid congestion. 

The uriiio was scanty, reddish, spec. giuv. 1025, with abundant clouds 
of Utliates. It contiuned a small (piautity of albumen (equal to about D- 
The deposit, examined under the microscope (see Fig. 51), Revealed 
numerous scattered blood-disks ; casts of tube^ mostly perfectly hyaline, 
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sometimes only visible when tinteil with magenta ; some casts were dotted 
with witJicred renal ejnthelia or with the nuclei of these ; no oily or fatty 
particles were found. 

On tracing back the patient’s history, it n])poared that ho had had five 
attacks of acute articular rheumatism, of whicli tlie earliest ocenn-ed in his 
twentieth, year. In one of these the heart had become alfecteJ. The 
cyanotic, appearance and dmij^cal symptoms had sliowu themselves some 
months prcviou.sly, but had suddeul}’’ assumed a formidable intensity a 
fortnight before, in conseijuence of a bronchitic attack. 

With rest and other appi opriatc means, the bronchial attack subsided 
in alunit ten days. Tlic ilrojwi»‘al and dyspneeal symptoms receded, and a 
moderately quiescent stat(i was attained. Tho urine underwent corre- 
sponding changes ; it b(‘cannf more copious, its density fell, and the al)m- 
men faded to u men^ trace : the easts remained as before. 

Wliile under obs(.*rvatioii this man went through three bronchitic 
attacks. In ouch, the urine went back to the character given of it in the 
first rejiort. In the intervals again, the albumen b(‘cam<5 very scanty, and 
on two occasions the urine wa.s found ullogetlier free from albumen. 

(.’ASK II. — On Oct. 10, ISO 2, a strongly-built, stout woman, set. 42, 
was admitted into the iMaiiclu'sbwlufirmar}', almost in a state, of asphyxia. 
She was inten.sely blue in the face ; could only lircathe in the upright 
posture ; her voice was a IViint busky whis]»er ; the tongue was livid ; tlie 
veins of the neck were eiiormon.«ly dilated ; she looked like a i»erwSon half 
choked. There was not a particle of oedema nor any asoites ; tlic‘ limbs 
wi'i’c firm and muscular. There was considerable drowsiness, but no actual 
coma. The sputum was fiotliy, not bloody. The examination of the 
chest revealed extensive ca]»illary bronchitis, in emidiyscmatous lungs ; 
both bases were somewliat dull. There were no cardiac murmurs ; the 
superficial cardiac dulm*.ss was inappreciable on account of the 
emphysema. 

ThiMirine wa.s dusky red, and gave a play of colours with nitric acid 
(showing bile) ; mrsugar in it : it was albuminous to a considerable de- 
gi'ce (;\). In the sediment, which was abundant uml com])osed of litliates, 
were found numerous tube-casts — nearly all hyaline ; some of them 
studded here and there witli altered epithelium, or altered blood-disks ; 
a number of free cells were also found, most of them pus corpuscles, but 
some with solitary nuclei—evideiitly renal, and very little altered from their 
natural appearaiice. (.>ne cast was seen so studded with these us to de.seiTe 
, the name of an epithelial cast. Not a particle of fat was found in the 
renal dciivatives. 

On the next day but one (Oct, II) the patient seemed to breathe a little 
easier, but the surface was still intently cyanotic. Of the urine, tlie 
nottvs state : “ somewhat less highly coloui*cd ; very mtich less albuminous, 
in fact the urine only becomes hazy with nitric acid ; casts and cells still 
abundant.** 

Next day the breathing seemed again, if anything, rather easier, but the 
sti’ength was evidently failing, and the drowsiness was becoming deeper. 
The urine no longer show^ any bile tints, though still of a deep brown 
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colour. Albiuuen could only be discovered in it by very careful testing ; 
the casts had all but disapp<jared ; a few short fragments (slightly more 
granular than before) could ^vith difficulty be found and identified. A few 
blood corpuscles were seen after diligent seai'ching. 

Oet, 20. — Thoi*e was evident emaciation going on, and steady diminution 
of strength. Scarcely any nourishment had been taken since admission ; 
the voice was whispering, and the surface livid. The dyspnccal symptoms 
were at a stand-still ; drow^sincss on the increase. 

Oct, 21. — The urine was now ciuito free from albumen, and no casts 
could be found in the deposit. In the course of the succeeding night the 
patient (piietly died, as if in sleep, partiy exhausted by w^ant of nourish- 
ment and the efibita to breathe, partly poisoned by the mephitic condition 
of the blood. 

AiUopinj, 18 hours after death. The IveaH weighed eleven ounces ; the 
valves were healthy ; a few slight atheromatous patches existed in the 
aorta. The were in a state of excessive and universal emphy- 

sema ; they bellied out of their cavities, when the chest was opened, like 
bladdcre of air. Spots of intense cong^tion wei'o foimd here and there on 
section, and the extrenie bases were somewhat cedematous. The liver was 
enlarged and congested. The Iddncys were considerably enlarged, and 
weighed together twelve ounces ; the capsules i>eclod oft* readily. On 
section the pyi*amidal and cortical substances were distinct from each 
other, and in due proportion ; both xiarts were intensely congested, but 
otherwise natural, both to the naked eye and to microscojiical examination. 
The body w’as s^ill moderately well nourished ; there was no anasarca in 
any part, nor any ascites. 

There is one circumstance in this history which at first 
sight appears contradictory, namely, the disappearance of the 
albumen from the urine, notwithstanding that the obstruction 
in the chest persisted or even increased, and, indeed, brought 
the circulation ultimately to a standstill. The explanation of 
this occurrence is, I believe, to be found in the diminishing 
pressure in the arterial system from the gradual failure of the 
heart’s power. Some of Eobinson’s experiments bear clearly 
on Uiis point. He found, on ligaturing the renal veins in 
rabbits, that vigorous animals exhibited the urine-changes 
(idbmninuria, <&c.) in far greater intensity \hmtveaker animals; 
a^d he attributed the difference to the fact that in strong 
animals the powerful contractions of the ventricle served to 
xoamtoin a greater counter-pressure on the arterial side of the 
renal circulation, and in this way intensified the intrarenal 
pressnie or congestion. In the patient before ns the pressure 

from day to day, in 

^ooaseqaence of the inability to take foo^ which diminished the 
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mass of the blood, and the progressire poisoning of the blood 
(from defective respiration) which gradually depressed, and 
finally annihilated the contractility of the ventricle. 

The state of the kidneys in passive congestion varies with 
the duration of the obstruction. When the obstruction has 
been only recently established, as in the woman whose case 
has just been related, the kidneys are found simply enlarged 
and engorged ; they resemble the kidneys of the rabbits whose 
renal veins were ligatured by Eobinson. But when the con- 
gestion has been in existence for months and years, the kidneys 
are found to have undergone far more profound alterations. 

The exact nature of tlie alterations in this latter case has 
been a matter of dispute. Frerichs, Bergson, and Bamberger 
consider them as identical with those in the granulai* kidney 
of Bright’s disease ; but Traubc contends that they are essen- 
tially different. The following description of .the kidneys, in 
old standing cases of passive renal congestion, is based on a 
comparison of several accurate examinations by the above 
named authors. The organs are uniformly reddened; they 
are decidedly smaller and harder than natural their surface 
is generally smooth, sometimes granular ; the proportion of 
cortical to pyramidal substance is not much altered ; in very 
chronic cases the cortex may be somewhat atrophied. Rosen- 
stein describes the epithelium of the convoluted tubes as irre- 
gular in shape, and conChining granular matter which is some- 
times fatty. The straight tubes are often dilated, varicose, 
and filled with granular, opaque epithelium. The basement 
membrane of the canals is thickened, and the venous radicles 
greatly dilated. The Malpighian bodies are highly injected, 
but otherwise intact ; in very protracted cases they may become 
a little atrophied, and their capsules thickened. The inter- 
tubular matrix of connective tissue is increased in quantity, 
especially in the pyramidal portions. . 

Whatever anatomical difficulties there may be in the way of 
separating these cases from chronic Bright’s disease, the clinical 
distinctions between them are clear and undoubted. Renal 
disorder from passive congestion comports itself quite differently 
from Bright’s disease of independent origin, and from Bright’s 
disease coming on in the course of chronic disease of bone or 
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phthisis. The contrast between the first and the third is yery 
marked. In the first (passive congestion), the renal affection 
has no niomentam of its own, and makes no independent pro- 
gress ; it oscillates with the rising and falling intensity of the 
venous obstruction ; it remains throughout a subsidiary com- 
plication of the primary disease, and assumes none of the 
special characteristics of Bright’s disease (uraemia, &c.). On 
the other band, when renal disease declares itself in the course 
of chronic phthisis, it iissiimcs at once a formidable position. 
The entire clinical complexion of the case is transformed. 
Sometimes even the pulmonary disorder is altogether sup- 
planted and tin-own into the background by the more rapid 
progress and fatal course of the renal disease (sec case of 
M. C. in chap. iv.). 

Treatment of Congeetion of the Kidneys . — Congestion of the 
kidneys, whether active or passive, docs not often call for 
separate treatment. Its course and intensity are usually con- 
tingent on the progress of the primary disorder of which it is a 
secondary phenomenon. But sometimes active congestion has 
an independent origin ; in other cases, although secondary, it 
is BufSeiently threatening to demand special attention. Passive 
congestion from cardiac and pulmonary obstructions can be 
most efficiently relieved by remedies applied to the primary 
complaints. But passive congestion from tlie pressm-e of a 
pregnant uterus — cases which will be considered at length in 
the appendix to this chapter — not unfrcciuently claims energetic 
treatment on its own account. 

The most efficient means of combating active renal conges- 
tion are complete rest of the body, cupping the 'loins, brisk ' 
purgatives, the warm bath, and other diaphoretics. In the 
passive cases, cupping can only be of service when the conges- 
tion is due to a temporary cause, such as pregnancy ; in the 
more common cases, the application of gentle counter-irritants 
to the loins is more serviceable, namely, tincture of iodine, 
enibrocations, &c. Derivation by the bowels and skin is also 
an important means of relieving the overloaded organs. 
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APPENDIX. 

Dn IM eonmciim of renal congestion , allnminuria, and BrigUCs 
disease, xoith, pregrutncg and jmerperal eclampsia. 

Lever — Guy’s Hospital Reports, 1843, p. 495. 

Dbvilliers and Regnauld — ^A rchives Gendrales, 184S, 

Freiuchs, 1. c., p. 211. 

WiEGER — Schmidt’s Jahrbucher, Hand 87, p. 57- 

Braun — On uripiiiic convulsions in i>rcgnancy and parturition. Translated by 
Dr. Matthews Duncan. Edin. 1857. 

Rosenstkin, 1. c., p. G2. 

Abeille — Traite dc.s ^Maladies A urines albuiiiincuBcs et sucrGcs. Paris, 1803. 
Braxton Hicks— Trans, of Obst. Soc. viii. 323. 

Barnes — Ibid. 

The late Sir J. Simpson was, I believe, the first to call atten- 
tion to the occasional presence of albumen in the urine of preg- 
nant women. The subject has since been studied on many 
hands with a view to elucidate the connection of the puerperal 
state, and especially of puerperal convulsions, with Bright’s 
disease. 

Albuminuria does not usually show itself in pregnancy until 
the seventh or eighth month, and often not until tlie approach 
of labour. Sometimes, however, it appears earlier, even so 
early as the third month. It is generally attended with oedema 
of the lower extremities, sometimes also of the face and upper 
parts of the body. 

Blot found among the patients of a lying-in hospital, that 
one i^regnant woman in five had albumen in the urine : this 
estimate is evidently very much too high for a general average. 
Abeille found, in private practice, the proportion to be one in 
ten ; and Vans Arsdale and Elliott, one in fifty-six. — (New 
York Journ. of Med., 1850.) This last estimate is probably 
the most nearly correct. ’ 

The albuminuria of pregnancy, and the accompanying 
anasarca, usually go on increasing up to the time of delivery, 
and then rapidly pass away. As a rule, the albumen is quite 
gone in forty-eight hours, sometimes even in twenty-four 
hours ; but it may not wholly disappear for tenor fifteen days. 
If it continue beyond this last period, the gravest apprehen- 
sions of organic renal disease arc justified. 



36 o congelation OF THE KIDNEYS. 

A certain number of pregnant women having albuminuria 
(probably about one in ten) arc affected with epileptiform con- 
vulsions (or eclampsia) before, during, or after labour. * 

If w’e inquire into the origin of albuminuria in pregnancy, 
two conditions present themselves, which, altogether or sepa- 
rately, arc capable of explaining its occurrence : these are (a) 
passive congestion of the kidneys from pressure of the womb 
on the renal veins, and {1) the altered quality of the blood 
which is proper to the pregnant state. 

The growing womb, mounting into the abdomen, necessarily 
exercises a certain compression on the contents of that cavity ; 
and, among other structures, on the inferior cava and renal 
veins. This mechanical pressure occasions a passive congestion 
of the kidneys, which, if sufficiently severe, induces albumen 
to appear in the urine, together with blood and tube-casts. 
That this is one of the most efficient causes of albuminuria in 
pregnancy, is indicated by the fact that* primiparse, in whom 
the parts arc resistent, and the pressure therefore intense, arc 
disproportionately liable to albuminuria ; also by the fact that 
albumen does not usually appear in the urine until the later 
periods of gestation, wdien the venous stagnation has reached 
its heiglit. 

The altered condition of the blood probably contributes more 
to the establishment of the oedematous swellings, especially in 
the upper parts of the body, than the mechanical pressure. 
The blood, in pregnancy, is poorer in red corpuscles and more 
watery than natural — a condition highly favourable to serous 
transudation, and to the production of anasarca and albuminous 
urine. 

The expulsion of the foetus is, as has been stated, commonly 
the signal for the disappearance of the oedematous swellings, 
and the restoration of the urine to its healthy state ; but in a 
certain number of cases eclamptic convulsions break out about 
the time of parturition, and of tliese about 30 per cent, prove 

* The liability of albuminuric pregnant Uromen to eclampsia, is estimated 
at a much higher fate than this by Blot, Heyer, and Peyilliers and Begnauld. 
The united statistics of these observers givo a proportion of about 1 in 4. 
Taking all pregnancies together — with and without albuminuria—about 1 in 
500 are complicated with eclampsia. . Braun gives the proportion as 1 in 545.. 
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fatal ; in certain other cases the albuminuria does not dis- 
appear after delivery, but persists, with or without dropsical 
effusions, until there is no longer any doubt that genuine and 
confirmed Bright’s disease has been established. 

There has been much dispute as to the. exact nature of the 
connection between the events here enumerated and the puer- 
peral state. It has been on the one liand alleged, and on the 
other liand denied, that the pregnant state is an effective 
exciting cause of Bright’s disease : it has also been both 
alleged and denied that puerperal convulsions are of renal 
(uraemic) origin. 

There can be no doubt that many of the cases in wliicli 
Bright’s disease co-exists with, or follows, the pregnant state, 
are examples of the coincidence of two mutually independent 
conditions. Pregnant women are of course liable, like other 
persons, to contract Bright’s disease from any of its ordinary 
causes ; and, again, 'vfomen who are already the subjects of 
Bright’s disease may become pregnant. But after eliminating 
the cases belonging to these two categories, there arc still, as I 
believe, a considerable number in which Bright’s dis(iaso has 
been really earned by pregnancy. The Eegistrar-Oenerars 
reports furnish some valuable evidence on this point. In the 
five years 1857 — Cl, there w’ere registered C220 deaths from 
Bright’s disease. Of these 3609 were males, and 2521 females 
— ^being in the proportion of G 8 females to every 100 males : 
this was the relative proportion between the two sexes at all 
ages. But the deaths of women from Bright’s disease during 
the child-bearing years of life (from twenty to forty-five), far 
exceeded this proportion — being as high as 80 women to every 
100 men. After the age of 45, the proportion of deaths from 
Bright’s disease sank again to 59 women for every 100 men. 
There seems no other conclusion to be drawn from these 
numbers, than that the puerperal state is a prolific cause of 
Bright’s disease. 

Another question of considerable interest is whether puer- 
peral eclampsia is due, or not, to uraemic poisoning. The 
affirmative has been warmly supported by Frerichs, Braun, 
Litzmann, Wieger, and others ; and the negative by Scanzoni,. 
Depaul, Rosenstein, and several more. 
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On the iiffimiative side it has been shown; — (1) that 
eclamptic fits are similar, symptomatically, to nrmmic convul- 
sions ; (2) that albumen is almost invariably present in the 
urine of eclamptic patients ; and that in several cases un- 
doubted evidence of Bright’s disease has been found in the 
kidneys after dtjath ; (3) that, frequently, anasarca of the 
upper parts of the body, and dryness of the skin, coexist 
with albuminuria, and confirm the diagnosis of Bright’s 
disease. 

On the opposite side it is alleged : — (1) that there are 
authentic instances (apart from epilepsy, apoplexy, or hysteria) 
of puerperal eclampsia without albuminuria ; * (2) that ana- 
tomical evidence of Bright’s disease has only been found in a 
minority of the cases ; that more frequently the kidneys have 
only been found congested without any organic alterations 
which could be identified with any form of Bright’s disease ; 
(3) that other causes (than Bright’s disease) have been re- 
peatedly found in the bodies of persons dying of puerperal 
eclampsia, namely, oedema of the brain, and congestion of the 
meninges, which probaljly were not without concern in bring- 
ing about the attacks. 

The want of segregation of irrelevant cases prevents the 
]iossibility of a clear analysis of the ftets adduced in this 
dispute. But it is evident that the existence of well-attested 
cases of eclampsia without a trace of albumen in tlie urine, 
is fatal to the vnivermlity of the ureemic theory. On the 
other hand, the not infrequent co-existence of undoubted 
Bright’s disease, leads strongly to the connetion, that, in many 
cases, the convulsions arc truly uraemic. It must not, how'- 
ever, be forgotten, that pregnant women who arc the subjects 
of confirmed Bright’s disease frequently pass through labour 
without the least convulsive disturbance. 

As the evidence now stands, puerperal eclampsia cannot 
always be attributed to one and the same invariable cause. In 
some instances, the convulsions appear to be essentially of a 
reflex character, arising from irritation of the generative organs, 

* Among other examples, the following may be referred to Abeille, 1. c., 
p. 607 ; Eiedel, Zeitschr. f. J. Geburtsheilk. 1858, p. ip ; Koesi, ibid. 1863, 
Bd. II., p. 72. 
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acting on a nervous system in a state of exalted sensibility. It 
is at the period when this sensibility attains its maximum, 
namely, during the act of labour, that convulsions usually 
break forth. But it is likewise about the same period that 
the pressure within the abdomen becomes most intense, and 
the stagnation in the renal veins and interruption to the secre- 
tion of urine most complete. When the act of birth com- 
mences there are added to these causes of disturbance, violent 
«nd general muscular contractions causing suffusion of the 
features and congestion of the cephalic meninges. Several 
explosive elements are thus brought togetlier at the same 
period ; and it is scarcely to be wondered at, that tlie equili- 
brium of the nervous system should be thereby occasionally 
overset. 

The recognition of two or more categories of puerpera. 
eclampsia, is of much importance both for jirognosis and treat- 
ment ; and the want of some rational classification of the cases 
is doubtless one cause of the discrepancies in the experience of 
different observers as to the beneficial effects of venesection 
and other plans of treatment. 

At least three categories seem to deserve to bo recognised, 
viz., 1. Gases defending on confirmed and chronic BrighVs disease. 
In these the eclampsia must be regarded as mainly or wholly 
nrsemic ; the ultimate prognosis is lethal, and depletive mea- 
sures are less indicated than chloroform, etc. 2. Cases depend- 
ing on passive congestion of the kidneys, or on a condition 
resembling, if not ide7itical with, acute BrighVs disease. These 
are usually primiparm ; the phenomena are, probably, partly 
unemic, and partly reflex ; the prognosis is favourable, were 
the fits once over ; active depletive measures are indicated, o. 
Cases depending on reflected uierme irritation and meningeal con^ 
g on , In these the urine is not albuminous ; the prognosis 
is favourable, were the fits over ; they call for active depletory 
me§isures. 

Something remains to be said in the way of diagnostic indi- 
cation, in cases of pregnancy complicated with albuminuria. 

The urine of a pregnant woman being found albuminous — 
how shalHt be known, whether there exists confirmed Bright’s 
disease or only a temporary disorder which will harmlessly 
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subside after parturition ? Tlie following points tell strongly 
for confirmed Bright's disease — an abundant flow of pale urine 
of low density ; presence of granular or fatty casts ; a con- 
siderable amount of albumen and yet a relaxed state of the 
abdomen and tissues generally ; anaemia ; a hypertrophied left 
ventricle ; anasarca equally distributed (or nearly so) over the 
whole b9dy. The points which, on the other hand, tell in 
fevour of congestion, or of acute (and curable) Bright’s disease 
are — evident signs of severe pressure within the abdomen j 
the patient being a primipara ; the quantity of albumen in the 
urine appearing to bear a proportion to the existing venous 
congestion ; the urine being high-coloured, scanty, and dense ; 
the anasarca being mostly, or altogether, confined to the lower 
extremities ; absence of anaemia and cardiac hypertrophy. 

By attention to these points I have been able, in the cases 
which have fallen under my observation, to frame a diagnosis 
W'hich the event has justified. 
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PRELIMINAIIY REMARKS. 

C ASES characterised by albuminuria and dropsy, depending 
on structural changes in the kidneys, are classed together 
under tlie general title of Bright’s Disease. 

Several diiferent pathological states are doubtless included 
under this designation ; and the cases present considerable 
divcTsity, not only in the acuteness of their course but also in 
their modes of origin and sj’mptoms. Numerous attempts 
liave been made to divide and classify the various conditions 
of the kidney found after’ death from Bright’s disease ; and 
to connect each with its appropriate clinical history. Hitherto 
none of these attempts have obtained general assent ; and a 
regrettable confusion of nomenclature has been added to the 
inherent intricacies of the subject. Notwithstanding the 
diversities just referred to, the points of resemblance between 
the several varieties of Bright’s disease are so strong and so 
htmcrous, that they form an easily recognised clinical group. 
Tliis resemblance arises, in great part, from the circumstance 
.that the structural changes in the kidneys, various as they may 
be, bring about the same ultimate results, namely, impoverish- 
ment- of the bjpod froffii Idis of fflbumen, with poisoning of it 
from retention within the body of ihe excrementitious matters 
of the uriie ; and the more prominent symptoms in Bright’s 
disease, arise from thk changed condition of the blood, ’rather 
than from the direct effects of th|i structural changes in the 
kidneys. ^ ^ 

Opinions are divided, in the first place, as to Whether there 
be a fundamental unity beneath the appwent diversity ; in 
other words, whetlier the " large, smooth, vmiteypdney,” the 
small, smooth kidnaj^’ the “granular uncontraCTed kidney,” 
and the “ granular contracted kidney,” are successive stages 
of one and the same pathological process, or repres^ radically 
distinct diseases. 
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Dr. Briglit, whose researches on this subject have made his 
name so renowned in medical science, expresses liimself quite 
doubtfully on this point. In his introductory remarks to the 
twenty-three cases first published by him, in 1827, he says : — 
“From the observations which I have made, I have been led to 
believe that there may be several forms of disease to which the 
kidney becomes liable in the progress of dropsical affections. I 
have even thought that the organic derangements which have 
already presented themselves to my notice, will authorise the 
establishment of three varieties, if not of three completely 
separate forms of diseased structure.” But toward the close of 
the same remarks he observes: — “Although I hazard a con- 
jecture as to the existence of these three different forms of 
disease, I am by no means confident of the correctness of tliis 
view. On the contrary, it may be that the first form of dege- 
neracy to which 1 refer never goes mucli beyond the first stage ; 
and that all the other cases, together with the second series and 
the third, arc to be considered only as modifications, and more 
or less advanced states of one and the same disease.” — (Re- 
ports, pp. 67 and 69.) 

Soon after the period \vhen these sentences were wTitten, a 
new vantage ground for the study of renal diseases was acquired 
by the researches of Bowman, which, tjirew a strong li|^t 
on the intricate anatomy of the kidney. Histologists of emi- 
nence both in this country and Geimany — Busk, To}Tibee, 
Simon, Henle, Rokitansky, Virchow — and inquirers who have 
made the subject a special stady-^ohfSson, Frerichs, Basham, 
Dickinson, Grainger Stewart, and many mordl^have worked 
with unexampled perseverance to ascertain the jpiature and 
an*ange the varieties of the morbid prqpesses taking place in 
the kidneys in Bright's disease ; and yet the doubt which 
I)Ossessed the mind of BSnght has not been wholly cleared 
away. 

All this labour has not, of course, been thrown away. On 
the contra^ mtifeh light has been shed on the pathology of 
the complamt ; and data of importaj^^ have been obtained 
for prognosis and treatment. More esixjcially the examina- 
tion of tli(6 organic admixtures of the urine — renal epithelium 
and casts of the uriniferous tubes — ^has yielded to Dr. (leo. 
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Johnson results of the highest clinical value, which claim for 
him a pre-eminent mention in this field of pathology. 

Frerichs considers that Bright’s disease is essentially one, 
and that it is of an inflammatory nature. He divides the 
anatomical changes in the kidneys into three forms, which 
he regards as stages of the same fundamental process, 
namely : — 

1. The stage of hypermmia and commencing exudation. 

2. The stage of exudation and commencing change of the 

exudation. 

3. The stage of degeneration and atrophy. 

Dr. Johnson, on the other hand, recognises several distinct 
processes under the common heading of Bright’s disease — but 
chiefly two, and both of an inflammatory nature — one charac- 
terised by a shedding and destruction of the epithelial lining 
of the uriniferous tubes (cksqxmmaim nephritis) , and one with- 
out such desquamation, and affecting the intcrtubular struc- 
tures of the organ {non-desgimnative mphriik). He also gives 
,a separate place to “ fatty degeneration ” and “ waxy degene- 
ration ” of the kidney. 

Dr. Dickinson divides Bright’s disease into three main 
varieties. 1. Tidtal nephritis^ in which the uriniferous tubes 
are the scat of an inflammatory action. This he subdivides 
into an acute and a chronic form. 2. Oranulnr degen&ra- 
iion, in which there ns increase and subsequent contraction of 
the intertubular matrix of the kidney. 3. Depuraiive disease, 
which is the name he gives to amyloid or waxy infiltration of 
the kidneys. 

Dr. Grainger Stewart suggests the name “Bright’s Diseases’^ 
as more truly descriptive than the old designation “ Bright’s 
.Disease.” He classifies the cases as follows; — 

1. The inflammatory form, of which there are three 

stages — 

a. That of inflammation. 
h. „ fatty transformation. 
c. „ atrophy. 
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2. The waxy or amyloid form^ of wliich also there are 

three stages— 

a. That of degeneration of the vessels. 

b. „ secondary changes in the tubes, 

c. „ atrophy. 

3. The cirrJwtic^ contracting^ or gouty form. 

In addition to these he describes two mixed types, in which 
in the one case the waxy form, and in the other, the cinh.otic 
form, is combined with the inflammatory form. 

It would lead me too far to discuss the merits of these and 
the many other classifications which have been put forth. I 
content myself with simply indicating the more important ones* 
In the following pages the subject will be treated from a 
clinical, rather than an anatomical, point of view, and the cases 
will be classified under the two main heads of acute and chronu 
Bright’s disease. Tlie former embraces a compact and univer- 
sally recognised group, which formerly went under the designa- 
tion of inflammatory dropsy.” It corresponds to the acute 
desquamative nephritis of Johnson, to the^rst stage of Frerichs, 
and to the acute tubular disease of Dickinson. The latter 
includes the protracted cases, which either have lapsed into a 
chronic state from the acute form, or, which is far more fre- 
quent, have been chronic from the beginning. Three types of 
chronic Bright’s disease will be recognised — 1. Cases which 
have lapsed from the acute state (kidney smooth, wiiite, gene 
rally large, exceptionally dwindled). 2. Cases which have been 
chronic from the beginning (kidney granular, red, contracting). 
3. Cases associated with waxy or lardaceous (so-called amyloid) 
degeneration of the kidneys. 

The presence of fat in the renal substance, and in the epithe- 
lium of the tu5)es, is not special to any one type of renal 
degeneration ; but is found associated with anatomical changes 
of the most varied kinds : it has therefore no claim to a sepa- 
rate consideration. 

GENERAL ETIOLOGY OF BRIGHT’S DISEASE. 

The special etiology of the several types of Bright’s disease 
will be separately considered in the two following chapters, but 
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it will bo convenient in this place to consider some of the 
points bearing on the etiology of Bright’s disease as a whole. 

The w^ant of uniformity in onr nomenclature of organic 
diseases of the kidneys has considerably lessened the value of 
the returns of the llegistrar-General in this field of pathology. 
Cases registered on the certificate of death as “Bright’s 
disease” are entered in these returns as “nephria ; ” but it is 
evident that the larger number, even of the cases recognised as 
Bright’s disease during life, are not so registered, but arc 
classified under the heads “ nephritis ” and “ kidney disease.” 
To obtain some idea of the prevalence of Bright’s *discase, let 
us take the numbers under these three designations. There 
were registered in England and Wales, in 1868 : — 

2076 deaths from “ nephria,” 

495 „ “ nephritis,” 

2836 „ “ kidney disease,” 

— making a total of 5407. This yields only a proportion of 1 -1 
per cent, of the total deaths from all causes — a number which 
is probably considerably below the true proportionate mortality 
from Bright’s disease. Without admitting, with Mr. Simon, 
that two-thirds of the cases of Bright’s disease run a latent or 
undiscovered course, it must be allowed that a very large 
number arc overlooked, in these returns, and are probably to 
bo found among the 6284 entered as “dropsy,” or among 
those entered under “convulsions,” “pneumonia,” and other 
headings.* 

Bright’s disease is about one-third more common among 
men than women (1215 men to 861 females). This excess of 
deaths among males, although present at every age, is not 
equal at the different periods of life : it is most marked betw^een 
the ages of forty-five and sixty-five. 

• ♦ It is evident, however, that Bright's disease is gradually hecoming better 
known in tliis cMnintry, and more frequently identified. In 1852, only 570 
deaths wore cntei'ed under Nephria.” In each successive year the number 
rose, quite out of all proportion to the increase of the population, until in 
1861 it reached 1148, nearly thrice as many as in 1852 ; and in 1868 it 
reached 2076, nearly four times as many as in 1852. Correspondingly, the 
entries under “ dropsy ” diminished, fn^m 0788 to 7301, and to 6284 for the 
same three yeaiu. 
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The mortality from Bright’s disease shows a progressive 
increase from childhood up to about the age of 50 ; in the 
succeeding 20 years the mortality continues steady, at a some- 
what lower, but still high, rate; the next decade shows a 
decided diminution as regards Bright’s disease, though the 
general mortality at this epoch is at its highest point. These 
facts are exhibited in the following table : — 
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• That complex of impressions which is familiarly known as 
taking cold is the common cause of Bright's disease in its 
acute form. Gold, operating more slowly and continuously, 
also constitutes a prolific source of chronic Bright’s disease. 
Persons whose occupation exposes them to cold, w’et, and the 
inclemencies of the seasons, without adequate protection — 
those who work in hot workshops, and are in the habit of 
going to cool their reeking bodies in the open air — the indigent 
(•lasses, who dwell in damp cellars, insufficiently clad and ill- 
fed, amid dirt and squalor, furnish a large quota of victims to 
this disease. 

Dr. Johnson is at especial pains to explain the 7nodn>i 
operandi of this frequent cause of renal disease, lie contends 
that the defective action of the skin causes certain deleterious 
matters to accumulate in the blood, and that the burden of 
their elimination is thrown upon the kidneys, which receive 
injury thereby. It is impossible to accept this view without 
great limitation, seeing that suppressed cutaneous transpiration 
ushers in a multitude of inflammatory and febrile conditions, 
without provoking renal disease. When a person ‘‘ takes cold,” 

B B 2 
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it is a fact that the secretion of the skin is very much dimi- 
nished or altogether suppressed : but it is not possible to 
predicate on what organ the injurious impression will ulti-, 
raately settle — whether on the bronchial tubes, the pleura, the 
lung-tissue, the kidneys, or some other organ or p^irt of the 
body ; so that it cannot be maintained that there is any special 
relation between suppressed cutaneous secretion and the genesis 
of renal disease. 

7Vie abuse of spirituous liquors ranks high as a determining 
cause of Bright’s disease. Christison estimates the proportion 
due to this cause, in Edinburgh, as three-fourths or four-fifths 
of all the cases ; and he justly remarks that it is not habitual 
drunkards only who show this tendency to renal disease, but 
dram-drinkers, who are in the constant practice of using ardent 
spirits several times in the course of the day, without becoming 
actually intoxicated.* 

Malt liquors — though far less pernicious than spirits — are 
not without influence to produce Bright’s disease when largely 
indulged in. In a journeyman baker, under my care at 
the Infirmary, the disease was clearly traced to a habit of 
fuddling himself with beer from Saturday evening to Monday 
morning, which the patient had followed for several years. 

Very frequently, intemperate habits go hand in hand with a 
grimy skin and exposed occupations ; and the subjects of 
Bright’s disease are found disproportionately numerous among 
labourers, well-sinkers, cabmen, carters, hawkers, glass-blowers, 
smelters, and puddlers. 

A large number of cases arise in connection with some 
coushlntional vice, more especially tuberculosis or struma, and 
chronic lead poisoning. Among the easier classes, gout and 
constitutional syphilis are prominent antecedents. 

I have not met with any case occurring as a sequela to 
aqve. Both Becquerel and Frerichs likewise state that, in 

* Dr. Dickinson, in his work on Albuminuria, has, in an elaborate chapter, 
called in question the efficiency of intemiierance as a frequent cause of chronic 
Bright s disease. I have examined his statements at length in a paper in 
the Bnt. Med. Joum. for Nov. 4, 1871, — ^and have shown, conclusively as 
I believe, that the arguments he advances are inadequate to shake the old 
opinion. 
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dropsies following intermittent fevers, they had never found 
evidence of kidney disease ; but Rosenstein found no less than 
23 per cent, of the cases of Bright’s disease in the Dantzic 
Hospital referrible to antecedent ague. The character of the 
epidemic (as with scarlatina) exercises a marked influence on 
the frequency of this complication. Heidenhain, who had an 
opportunity of watching a series of epidemics of ague in 
Marienwerdcr, states that neither dropsy nor renal mischief 
occurred in the earlier ones ; but in the latest epidemic secon- 
dary renal disease was encountered in almost every case.* 

Chronic affei-tims of ths hwer urinary passages (cystitis, 
stricture, &c.) frequently lay the Inundations of renal disease. 
In a bo}^ of seven, who lately died in the Royal Irifirmar}% a 
small stone no larger than an almond was found lodged near 
the neck of the bladder. Repeated sounding had failed to 
detect it during life ; operation w'as consequently not performed. 
For some weeks before death, general anasarca had shown 
itself. The kidneys were found wasted to an extreme degree ; 
the cortical substance was reduced to a thin edge no thicker 
than a shilling ; the pelvis of the kidney and the ureters were 
dilated, and their lining membrane thickened and bathed in 
pus. In cases of this class there is a double influence tending 
to produce renal degeneration, namely, the long-continued ex- 
hausting suppuration and direct transmission of the inflamma- 
tory process by continuity of tissue. 

The use of mercury, which Wells and Blackall believed 
capable of producing albuminuria and renal mischief, has not 
been found by -observers of wider experience to have this 
effect. Rayer and Desir, out of forty cases treated with 
mercury at the H6pital des Veneriens, only found a slight 
quantity of albumen in two — ^in both of which its presence 
was accounted for by the existence of pus in the urine. Rayer 
further observes that he had for years used a multitude of 
mercurial preparations in the treatment of various diseases, 
without ever having observed the production of dropsy. He 
also states that he had treated a large number of gilders 
affected with mercurial trembling, and that he had not seen a 


Rosenstein, 1. c. p. 215. 
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single case of dropsy with coagnlable urine supervene during 
or after this trembling (see also p. 173, note). 

A certain number of cases of chronic Bright^s disease pre- 
sent themselves, in which the most searching analysis fails to 
indicate the exciting cause of the disorder. In some of these 
the renal affection is only a part-manifestation of some wide- 
spread cachexy, as in an example (M. H.) to be related in 
Chap. IV., in which fatty degeneration co-cxisted in the heart, 
great vessels, brain, and kidneys. 



CHAITER III. 

ACUTE BRIGHT’S DISEA.SE. 


Si/iioiv/ms. — Tuflamniatot'y Dropay — Aeutf J)(ff'usr NtphriHs — Aeufe Jk- 
sqmmatUc KcphrilU ^Johnson) — Acut*'. Tuhal Nephritis ^Dickinson). 

^ 

Ucc references ptrJUed to Ohaq). i/., p. 3G5. 

Amtomiml chanictfin \ — The kidneys are always more or less 
enlarged — sometimes to twice their natui'al size ; their surface 
is snmoth ; the capsule thin, transparent, and easily stripped 
off ; their colour varies ; it is generally a deep dusky red ; but 
sometimes a light fawn, almost white ; in other cases it is 
mottled red and white. The superficial veins arc larger and 
more distinct than natural. When the kidney is cut open the 
cortical substance is found to be increased very much out of 
proportion to the pyramidal. The red congested kidney exudes 
a bloody sanies abundantly from the cut surface ; a number 
of hajmorrhagic spots may be generally seen scattered through 
the cortex or beneath the capsule. The surface of the section 
is dusky red, and studded with minute darker»red points, which 
are the engorged Malpighian corpuscles. The 2)ale and the 
moftled kidneys present a contrast of colour between the cortex 
and the pyramids. The latter appear unnaturally red, and 
from their bases radiating lines of red spread, fan-like, into 
the cortical substance. The cortical portion is smooth and 
white, or yellowish white, and spotted like ivory. 

Under the microscope, the chief, and characteristic, altera- 
tion is found to be, an immense increase of the epithelial 
contents of the convoluted tubes. The individual cells may 
be natural in appearance ; more commonly they are granular, 
opaque, or disintegrated ; and sometimes a few oily particles 
are detected in them. The lumen of the tubules is choked up 
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with epithelium ; and, in extreme examples, their diameters 
are increased to twice and even thrice their normal measure- 
ments. Mixed with the epithelium is more or less blood. In 
the straight tubes evidence of the same process is seen, in a 
less intense degree. Their larger bore and direct course favours 
the escape of the detached epithelium, so that some of them 
are partially or wholly denuded. Fibrinous exudation is found 
in the tubes of the cortical and pyramidal portions, forming 
glassy cylinders, of various size, according as the tubes have 
preserved or have shed their proper lining. 

The renal capillaries and the Malpighian tufts are cither 
intensely injected, or they preserve their natural appearance. 
The intertubular matrix is unaffected. 

The morbid process ^eems to consist, essentially, in a 
catarrhal condition of the uriniferous tubes, with a prodigious 
proliferation of their epithelial elements. At the first, there is 
an inflammatory congestion of the organs, with rapid sw’elling, 
and more or less extensive rupture of the capillaries, especially 
those of the Malpighian bodies. On that follows increased 
production of epithelial cells : these multiply, choke up and 
distend the uriniferous tubes, thereby compressing the renal 
capillaries and impeding the circulation through them. When 
this proliferation has reached a certain degree, the kidneys, 
which before were of a dusky red, become pale or mottled — not 
so much from an actual deficiency of blood in the organs, but 
rather, as Dickinson explains, from the white colour of the 
masses of epithelium overpowering the natural red of the 
parts. 

The choking-up of the tubes with their own epithelium 
necessarily impedes the depurating functions of the kidneys, 
and the blood is poisoned with excrementitious matters. The 
urine becomes scanty in amount, and deficient in its proper 
constituents ; it carries with it, as it percolates the diseased 
ducts, loose epithelium, blood and fibrinous exudation, or 
detaches whole tracts of the lining, all of which objects form 
an abundant gi^umous sediment in the urine. 

How soon the change from red to white takes place, depends 
on the rapidity of the multiplication of the epithelial cells. I 
have seen the bloodless condition reach an extreme degree in 
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six weeks. Dr. Dickinson sfcaties that it may occur within four 
days. 

Course and symptoms . — The invasion of the disease is com- 
monly abrupt, and traceable to some definite cause. A jKjrson 
takes cold, or falls into a fit of intemperance, and next morn- 
ing, or in two or three days, the face begins to swell, then the 
hands and body generally. In another large class of cases the 
disease breaks out during convalescence from scarlet fever 
or — much less frequently — some other febrile or zymotic 
complaint.* 

Acute Bright^s disease is usually ushered in with chilliness 
or shivering, headache, nausea, vomiting, pains in the back 
and limbs, arrest of the cutaneous perspiration and oppression 
in the chest. When fairly established, the symptoms are ex- 
ceedingly distinctive. The countenance is pale and puffy, with 
a heavy stupid expression ; the limbs and trunk are anasarcoiis. 
The oedematous parts are resistent on pressure, and pit little 
or none. More or less effusion takes place into the serous 
cavities, especially the pleura and peritoneum. 

There is a general febrile movement ; the pulse is hard and 
full, the appetite lost, thirst excessive ; the skin is dry, and 
the w^hole surface blanched and tumefied. An uneasiness or 
dull pain is felt in the loins, and the renal regions are tender 
on pres^t^re. 

The itrine is of a smoky or dusky hue — in some instances 
dark brown like porter — from the presence of altered blood. 
On standing, it deposits a copious, flocculent, dirty-brown or 

* Mr. Mahomed has made some ohservations on the pre-albuminuric stage 
of Bright’s disease following scarlatina which aro important if further experience 
confirm their soundness, lie sttitcs that in the desquamative stage of scarlet 
fever certain symptoms arise which are premonitory of the appe.iTance of 
albumen in the urine ; namely, high tension of the arterial system as measured 
by the si»hygmogi*aph, and transudation into the urine of the blood-ciystalloids 
as tested by guaiacum and ozonic ether. The almost universal forerunner, 
and probable cause, of these symptoms, he says, is constipation. One day 
2 )asscd without an action of the bowels is sufficient to give rise to them. If a 
sharp jjurgatire be administered these symptoms pass away, if not they are 
succeeded by scanty, albuminous, and bloody urine and other signs of severe 
renal disturbance. I cannot say tliat the guaiaci^ test for blood-crystalloids 
in the urine has proved satisfactoiy in my hands. Mr. Maiiomcd’s paper is, 
however, highly interesting. See Med. Chir. Trans, vol. 57, p. VJh 
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chocolate sediment, like the settling from beef-tea. It is very 
albuminous ; it may even become quite solid on boiling. The 
specific gravity, in the stage of increment, is usually above 
1020, often much higher, mounting sometimes to 1030, and in 
one instance which occurred to me even to 1065. When of 
high density, tlic urine is proportionally scanty ; it may not 
exceed 12 or 18 ounces in the twenty-four hours ; in extreme 
cases it may sink to 4 or 6 ounces, or be, for two or three days, 
altogether suppressed. The calls to void it are more frequent 
than in health, especially at night and in the recumbent 
jwsture ; the patient has to get up three or four times in the 
course of the night to empty the bladder. The urine is gene- 
rally acid, and surcharged with pigment ; it often deposits the 
amorphous urates. Very rarely it is alkaline from fixed alkali. 
The natural urinous odour is lost ; it has a faint unpleasant 
smell which has been compared to that of the washings of 
desh. 



Fia. 62.~Transparonl,, grruuilar, Wood aiid oi)itlielial easts from a case of acute 
Bright’s disease ; Atse renal epithelium : and blood disks. 


The deposit when examined microscopically (see Fig, 52) is 
found to consist of blood-corpuscles, loose renal epithelium, 
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free nuclei of these, tube-casts, shapeless masses of coagulated 
fibrine, and the broken debris of all these structures. 

There are also generally found epithelial cells from the pelvis 
of the kidney and the bladder. 

The renal epithelia vary a good deal in their appearance. 
Sometimes they look almost natural, only somewhat swollen 
and opaque. More frequently they arc much broken down ; 
their nuclei are set free, or are only invested in part by the 
granular cell-contents which naturally surround them. The 
disintegrated epithelium forms an amorphous dark granular 
deh'is scattered over the field. When very abundant, the 
e]nthelium communicates a milky appearance to the urine. 
The free nuclei greatly resemble red blood-disks both in shape 
and size, but they are devoid of the biconcave figure, and 
refract light more strongly. A solution of Magenta tints 
them of a deep carbuncle-red. The free blood-disks are fre- 
quently distorted. When the urine is of high density, they 
are shrunken, and often puckered at the margins ; on the other 
hand, when the urine is of lower density, 1017 and under, they 
exi)and, lose their central depressions, and eventually burst, 
and cease to be recognisable. 

The tube-casts are abundant, and of varied size and 
appearance. The most common are of “ medium ” size, 
transparent, beset with epithelial cells or blood-disks. Mixed 
with these may be some “ very large ” and some “ very 
small ” hyaline casts, together with opaque granular casts 
(Fig. 52 ). 

Specks of oil are generally altogether absent ; sometimes, 
however, a few small ones are seen either on the casts or within 
the epithelia ; but their number is always quite insignificant 
in the early stages of the disease. 

The proportion of albumen in the urine during the height 
of the complaint varies, according to Frerichs, from 8*2 to 
12 * 7 , 17*5 and 24*8 per 1000. Christison found 27 and Heller 
57 per 1000. The quantity lost in the twenty-four hours 
varies from 80 to about 400 grains (Frerichs, Gorup v. Besanez). 
The natural solid constituents of the urine are diminished in 
proportion to the obstruction in the kidneys. The excretion of 
urea falls to 100 or 200 grains (from 400 to 500 grains in 
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health) and the inorganic salts are considerably lessened. Uric 
acid maintains about its usual quantity. 

The hhad becomes speedily deteriorated by the unnatural 
drain through the kidneys. It becomes more watery and 
I)Oorer in albumen, while urea, uric acid, and the extractives 
are unduly accumulated in it. The blood corpuscles diminish 
in number as the disease proceeds, and a generally anaemic 
appearance of the body is produced. Fibrine is usually in 
excess, and the blood displays a buffy coat. The fat and in- 
organic salts retain their usual x)roportion. Prerichs supplies 
the three following analyses of the blood in the early period of 
acute Bright’s disease : — 

I. JI. III. 

Specific gravity . . . . 1025 1022 1019 

1000 pfirts of scrum contained: — 


Water 

908-10 

916-88 

938-9 

Solids 

91-90 

84-12 

01-1 

Albumen . . . . 

81-40 

72-00 

61-7 

Fat 

1-42 

1-53 1 
10-69 f 

9-4 

Extractive luatlcrs tuul salts . 

9-09 


After the disease has persisted for a variable period of a few 
days to some weeks, it proceeds to one of three terminations, 
viz., recovery, death, or lapse into the chronic state. 

When the case is about to terminate favourably, the urine 
increases in quantity to three or four pints daily; its density 
falls below the natural mean (1012-1008); and the blood, renal 
elements, and albumen gradually diminish and finally disappear 
from it. At the same time the skin becomes moist, and the 
serous effusions are re-absorbed. The rate of progress varies 
extremely. If albumen has totally left the urine in six weeks 
or two months, the recovery may be considered quick. The 
shortest period that I have known to elapse, from the first 
symptoms to complete re-cstablishment of the normal- state, 
has been ten days. 

Some cases reach final recovery only after a protracted and 
interrupted convalescence of many months. The urine during 
this period continues abundant, of low density, occasionally 
of pink colour from slight admixture of blood. The anasarca 
is also apt to recur and disappear, and recur again, perhaps 
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several times, accompanied with febrile exacerbations of sub- 
acute eharactter. In one such case observed by me the symptoms 
finally subsided in five months. The patient was seen ten 
months later, and the urine found perfectly free from albumen. 
In a second case, a slight admixture of blood continued, in 
diminisbing quantity, for more than twelve months. In both 
these instances, and in a third similar to these, the characters 
of the urine were uniform : it was copious (three or four pints 
daily), of low density, slightly mixed with blood, slightly albu- 
minous ; the renal derivatives were devoid of fat, and, through- 
out the convalescence, comparatively scanty. 

Not unfrequently, in the ordinary course of recovery from 
acute Bright’s disease, the renal elements — both casts and 
epithelium — show slight signs of fatty changes. This circimi- 
stance is apt to embarrass the diagnosis, and lead to the sus- 
picion of the existence of confirmed and chronic Bright’s dis- 
ease, if the case first come under observation in this stage. 
The doubt can only be solved by watching the progress of the 
case for a week or two. 

But matters do not always take this favourable turn ; and 
two new orders of symptoms arise, and bring life into imminent 
peril, or involve it in destruction. These ai‘e secondary in- 
flammations of the serous membranes and the lungs, and 
uraemic intoxication. 

Of the inflammatory complications, pericarditis is the most 
surely fatal, but it is rare. Pneumonia is more common ; it 
breaks out without appreciable exciting cause, and usually runs 
a rapid course to a fatal end. Pleurisy and peritonitis are also 
not unfrequent, but greatly less to be feared. More or lees 
bronchitis exists almost invariably. When the anasarca rises 
to an extreme degree, the kitcguments of the legs may inflame , 
and even mortify. These secondary inflammations are much 
more common in the later stages of chronic Bright’s disease 
than in the acute disorder. 

The uraemic phenomena are due to the retention in the blood 
of the excrementitious matters of the urine. They consist in 
a train of nervous symptoms — ^headache, vomiting, diarrhoea, 
convulsions, and coma — which are frequent incidents, and 
much to be feared in acute Bright’s disease. They usually 



3^2 


ACUTE BRidnrS DISEASE. 


follow an excessive diminution or suppression of the urine from 
the increasing obstruction in the kidneys. It will be more 
convenient to postpone their consideratioji to a future section, 
when uraemia, in connection with Bright’s disease generally, 
will be discussed. 

Cci tain deviations from the usual course and symptoms are 
not un frequently encountered. Although serous effusion gene- 
rally first shows itself in the face, under the eyes, and then 
invades the trunk and extremities, it may begin elsewhere — in 
the feet, hands, or scrotum ; or all parts of the body may swell 
up simultaneously. The effusion, too, may shift its place from 
time to time, or it may be poured out with disproportionate 
copiousness in certain localities (lung, pleura, submucous tissue 
of the glottis), and thereby determine sudden accession of 
alarming or fatal symptoms. 

The anasarca commonly disappears some days or weeks, or 
even many months, before the albumen has vanished from the 
urine ; but sometimes the converse is the case, especially in 
individuals of lax frames and anmmic tendency. When cases 
of this latter class come under observation for the first time 
after the urine has become free from albumen, they are very 
a])t to mislead, and their true nature can only be recognised 
by a careful sifting of the patient’s previous history. 

Diaf/nosia , — The general symptoms, and the alterations of 
the urine, arc so significant during the height of the attac'k, 
that the disorder can scarcely be confounded with any other. 
But when the pyrcctic stage is passed, and the case becomes 
]>rotracted, there is often great difficulty in determining whether 
we have to deal with the declining periods of an* acute and 
curable disorder, or with a disease which has already lapsed 
into the chronic and irremediable state, or with a disease which 
has been chronic from the first. Chronic Bright’s disease is 
subject to occasional febrile recrudescences, which are decep- 
tively like ail attack of the acute disorder. The signs that the 
disease is acute and recent are : — free presence of blood and 
renal epithelium in the urine, absence of fat in the discharged 
elements, absence of long-standing complications, such as 
hypertrophy of the left ventricle, phthisis, caries, necrosis, and 
joint-disease. A careful consideration of the previous history 
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and of the ostensible cause of the disorder is, also, of dia- 
f^nostic importance. The less clearly a case can be traced to a 
definite exposure to cold, a bout of drinking, or to scarlet 
fever, or some other zymotic disease, the more reason is 
there pi'o fanlo, to fear that confirmed Bright's disease is 
established. 

Prog7iosk . — Precise data concerning the fatality of acute 
Bright's disease are wanting. A large majority of the cases 
undoubtedly recover. Frerichs reckons the recoveries as two- 
thirds of the individuals attacked. Probably this proportion 
is below the truth if the scarlatinal cases be included. 

The signs of approaching resolution are : — increased dis- 
charge of urine, diminished impregnation of it with blood and 
albumen, subsidence of the febrile phenomena, of the anasarca 
and serous effusions, and restoration of the cutaneous transpira- 
tion, At the same time, the countenance loses its stupid ex- 
pression and its anaemic hue, and resumes its ordinary healthy 
aspect. The co-existence of all these signs leaves no doubt of 
advance toward a favourable issue ; but the occurrence of some 
of them without the others, must not lead to too sanguine 
expectations. The anasarca may disappear totally, and blood 
cease to tinge the urine ; the quantity of the secretion may 
increase considerably, the pyrexia pass away, and the general 
well-being of the patient improve greatly ; but if the urine 
edntinue to contain a considerable amount of albumen, there is 
strong reason to apprehend that the disease is lapsing into a 
chronic state, or that the amendment is but a temporary lull 
in the symptoms, to be followed at no distant period by an ex- 
acerbation, which shall prove more disastrous than the original 
attack. Recovery cannot in any case be considered complete, 
until the urine has become perfectly free from every trace of 
albumen. 

If the urine become progressively scantier, of higher density, 
and more abundantly charged with albumen, tube-casts, and 
renal epithelium, the worst consequences arc to be feared. The 
advent of inflammatory complications, of oedema of the lungs 
or glottis, and, above all, of decided signs of ursemic poisoning, 
are of equally evil augury, and leave but slender hopes of the 
final preservation of life. 
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The prognosis is decidedly more favourable in the aged than 
in the young. I have several times seen the disease in persons 
over sixty, and once in a man on the verge of eighty ; but in 
most of them the disease proved mild, and in all of them 
it issued in recovery. 

EHolotjy , — Acute Bright’s disease, though not absolutely 
confined to any age, occurs, in the immense majority of cases, 
in childhood and youth. The individuals attacked are com- 
monly of good previous health ; in two instances, however, I 
have seen the disease complicated with acute pulmonary 
tuberculosis. 

The exciting cause is usually some definite exposure to cold 
(a damp bed, wet clothes, lying or sleeping on the damp 
ground, sitting in a current of cold air, drinking cold water 
when in a state of perspiration), or a bout of drinking. A 
large proportion of the cases are sequelm of scarlet fever, or 
(much more rarely) of some other zymotic disease. Some cases 
are due to pregnancy. 

Treatmsnt , — If the case is seen at the time of invasion, the 
patient should be at once confined to bed, swathed in flannels, 
and made to lie between the blankets. The loins should be 
immediately cupped to eight or twelve ounces (in children to 
two or three ounces). After the abstraction of blood, a large 
linseed-meal poultice should be applied, hot, to the loins, and 
changed every three hours. A hot-water bath or a hot-air bath 
should be administered every evening, or every second evening. 
When no conveniences for a hot-water bath exist, an excellent 
substitute is found in tlie “blanket-bath.” A large thick 
blanket is wrung as ‘dry as possible out of boiling water, and 
wrapped round the body of the patient ; the bed-clothes are 
then heaped on. In twenty minutes or half an hour, the hot 
blanket is removed, and the surface quickly dried with a warm 
soil towel. 

The bowels should be freely acted on every other morning 
by an active purge, such as the compound jalap powder. An 
endeavour should also be made to allay the fever and restore 
the* action of the skin, by citrate of potasji draughts, given 
every two hours, in eflFervesccnce, or a mixture of the Liq. 
Ammon. Acet. in two or three drachm doses, with fifteen drops 
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of tincture of henbane in an ounce of Inf. Lini. Dr. Barlow 
recommends tartar emetic in, doses of from ^ to of a grain. 
I have myself employed the same remedy with the best 
effects, every four hours. Dr. Johnson also speaks highly 
of antimonial wine, sometimes combined with Dover's 
powder. 

The diet should be comix)sed of light farinaceous substances, 
with milk, beef-tea, and broths. Flesh meat in any fonn is 
objectionable in the early stage, v 

The abstraction of blood must be cautiously practised, on 
account of the tendency to anmmia in the later periods of the 
attack ; and if the patient's health is broken by previous 
disease, or is constitutionally weak, even local depletion is 
better omitted. If severe headache, coma, or convulsions 
occur, the cupping may be reiieated. In very threatening, 
stlicnic cases, w'here the fever runs high, venesection may be 
practised. 

When the fever bas abated, and the anasarca is yielding, the 
more active measures sliould be discontinued, or pursued in a 
less active manner ; but the efforts to restore and maintain the 
action of the skin should bo persevered in. In the later 
periods, when convalescence has been fairly established, pre- 
parations of iron should be substituted for the alkaline and 
diaphoretic remedies. It is alw^ays well to begin with small 
doses, and to feel one's way. A too early resort to terruginous 
preparations may be followed by a return of the acute symp- 
toms. When iron is tolerated, it acts with great benefit, and 
hastens in a marked manner the disappearance of blood and 
albumen from the urine. My exi)erience agrees with tliat of 
Dr. Parkes, that gallic acid exercises no beneficial influence in 
the acute disorder. 

The use of mei’cury is objectionable, on account of the 
extreme susceptibility of patients suffering from Bright’s 
disease, to the physiological effects of the drug. Severe saliva- 
tion has been known to follow very small doses. In one of my 
patients two grains of blue pill, administered with extract 
of colocynth on two alternate mornings, produced profuse 
ptyalism. 

The obstinate vomiting which occasionally prevails, may be 



386 ACUTE BrIgIIT’E ETSEASE. 

combated with creasote, or small doses of chloroform, given in 
iced solutions. A careful revision of the diet should also 
be made. The gastric symptoms are sometimes due to direct 
sympathy with the renal irritation, and sometimes to genuine 
urminic poisoning. The treatment of nrmmia will be con- 
sidered in a separate section. 

TJie secondaiy thoracic inflammations ]>rescnt great difficulty 
in tljcir management j they commonly set in when the patient 
is no longer in a fit state to bear the ordinary antiphlogistic 
moans; and they run their course with unusual severity and 
rapidity. Counter-irritants and revulsives may, however, be 
energcticfilly employed. Cantharides and turpentine should be 
avoided, from their special irritating effect on the kidneys; but 
liot-water applications, mustard poultices, and chloroform 
epithems may be applied locally over the chest, and to more 
distant parts — the calves of the legs, the feet, &c. Dry 
cupping over the chest is also a safe and sometimes valuable 
remedy. 

When a favoui’ablc issue has been obtained, unusual care is 
required to guard against relapses, to wliicli tlie patients con- 
tinue liable for a -considerable period. The slightest exposure 
is sometimes sufficient to re-awakeu the pyrexia, and to cause 
the re-appearance of albumen and blood in the urine. A com- 
plete suit of flannels is essential : and as a rule the convales- 
cent should not be permitted to leave his room until tlio 
albumen has disappeared from the urine. When that comes 
to pass (or before, if the case prove very lingering), change of 
air to a warm sheltered locality is likely to be highly beneficial, 
and to hasten the restoration of the imi)Ovcrished blood. 

Objections liave been made, on theoretical grgunds, to the 
use of the saline diuretics (acetate and citrate of potash) in 
acute Briglit’s disease. Experience has j^roved, however, that 
they may be employed with great advantage. They become 
changed in the prirntz vidB^ into alkaline carbonates, and these 
diminish the acidity of the urine, and render it more bland as 
it percolates the renal substance. In a disease which tends to 
spontaneous recovery under simple hygienic and prophylactic 
treatment, it is necessarily a matter of extreme difficulty to 
bring home the evidence of the curative power of drugs ; but 
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in a considerable number of cases of acute Bright’s disease, 
coming under treatment early, I have obtained almost invari- 
ably the best results by the free administration of citrate oF 
potash. And in no instance where the urine has been rendered 
alkaline in the first week of the complaint, have I observed the 
more severe ursemic symptoms, or secondary inflammations. 
In the later periods, when the lever has altogether subsided, 
while the urine still continues bloody and albuminous, the same 
medicament has not proved of any service in my hands. 

Digitalis and broom-tops may be used freely in any stage to 
combat tlie dropsy. Dr. ChriKtison recommends a combination 
of digitalis and bitartrate of potash as superior to either 
remedy given singly. ‘‘ 1 ’Jie former \vas usually given in the 
dose of one or two grains of the powder, in the form of a pill, 
three times a day, or in the dose of ten, fifteen or twenty 
minims of the tincture, three times daily in a little distilled 
water of cinnamon or cassia. The cream of tartar was adminis- 
tered thrice a day in the (piantity of a drachm and a half, 
or two drachms, witli about five ounces of Avatcr. Diuresis 
may generally be induced by such means in the course of three 
or four days, sometimes sooner — seldom, however, if delayed 
beyond tJie seventh day.’^ (p. 149.) 

Dickinson lays considerable stress on the desirability of 
encouraging tlie patient to drink freely of water, with a view 
of facilitating the elimination of the urinary solids by the 
kidneys, and thus diminishing the risk of nrmmic intoxication. 

Hamburger speaks strongly in favour of quinine in scarla- 
tinal dropsy, after the pyrexia has abated. He gives to chil- 
dren ll- or 2 grains, and to adults ^5 to 4 grains, twice a 
day. Of 47 severe cases thus treated lie obtained amendment 
in 44, eitlicr immediately or in a few days (Prag. Viertel- 
jahrsch, 1861). 
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CHAPTER IV. 

CHRONIC BRIGHT’S DISEASE. 


(S'cc ‘irfmiiaji prefixnl to Chap. II. p. 365. 

AXATOAIICAL CHANGES IN THE KIDNEYS. 

T he kidneys of persons dying of chronic Bright’s disease, 
present three chief types of alteration, viz.: — 

Typ.k L — Kidney smaothy whife^ and enlarged ; in ex- 
treme cases, rarely met with, kidney atrophic (chronic 
nephritis). 

Type IT. — Kidney yranulary Iroicnuh, or red, and con- 
tracted (cirrhotic kidney). 

Type III. — Kkhmj lardaceous or tvaxy (so-callcd amylo'kl 
degeneration). 

The special clinical history pertaining to each of these ana- 
tomical types, has not been made out with sufficient precision 
to enable them to be invariably recognised during life ; but 
much light has, in recent years, been thrown on the subject, 
enough to permit a synopsis of the symptoms, and conditions 
of origin, of the three types to be presented. 

These types are not always found simple and unmixed. On 
the contrary, the main type of alteration present in any case, 
is often complicated by superadded changes belonging to 
another type. Thus the smooth white kidney becomes not 
unfrequently affected with ^vaxy degeneration ; and the gra- 
nular and the waxy kidney arc each liable to inflammatory 
attacks, which bring about changes belonging to the first 
type. In this way a complex anatomical state is produced 
which is associated w’itTi a complex clinical history. 
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1. Smwi/i white Khhmj. 

{Chronic Xcphi'ltuf.) 

Tlie structural changes in the smooth white kidney are 
similar in kind to those already described as pertaining to 
acute Bright’s disease, but advanced to a furtlier stage ; the 
surface continues j>erfectly smooth ; tlie organ is consider- 
ably enlarged ; tlie capsule is thin and easily stripped oflF. 
Consi)icuous stellate patches of blood-vessels are seen on the 
white or mottled surface. On section the cortical substance 
is seen to be greatly increased ; its colour is ivory white, or 
(in cases of fatty transformation) yellowish. The cones retain 
their usual colour, but they appear conspicuously red from 
contrast with the abnormal whiteness of the cortex. 

The microKcoi)ic changes, as described by Dickinson and 
Grainger Stewart, are. essentially confined to the uriniferous 
tubes. The epithelial lining of the tubes is enormously in- 
creased in quantity, and the tubes arc thereby distended and 
enlarged. The colls are swollen, generally opaque and gra- 
nular, and often largely charged with oily particles. The in- 
tertubular stroma is neither increased nor altcn3d. In the pro- 
gress of the disease a number of the distended tubes and their 
contents are broken up into a granular debrk, and afterwards 
absorbed. Transparent fibrinous effusion and blood are some- 
times seen within the tubules. The Malpighian corpuscles 
arc either of their natural size or only slightly enlarged, and 
their capsules are thin, as in the natural kidney. The cones 
undergo changes pf a corresponding character with those of the 
cortex, but less developed ; and fibrinous casts are found occu- 
pying the interior of the straight tubes. 

The large smooth kidney generally remains large and smooth 
to the last ; but, sometimes, if the patient survive sufiSciently 
long, the enlargement gives place to a progressive dwindling ; 
and in very extreme cases, the kidney may be reduced to a 
weight of only an ounce, or even less. This dwindling is, 
however, not an invariable event, even when the patient 
survives for some years. Dr. Wilks relates the following 
example; — 

“ A young woman, set. 23, had scarlatina three years before death. There 
was very slight eruption ; dropsy soon followed, which lasted a year. 
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Then the patient was slightly hotter, hut remained an invalid, witli a’deina 
of the legs, until the last live months, when veiy extensive and gcncnil 
dropsy came on and persisted. Tlio urine was then scanty, dark, an«l 
contJiined exudative deposit. She had three cpileptifonu fits, and death 
8uhKC<’|Uently ensued from pleuritis and pericarditis. Lungs were fouiivl 
very (edematous, 'flic aorta and arteries were covered with an athcroinatons 
deposit : and tlu; bidw'.ijH wcirc large and white, with an abundance of 
deposit, much of whhdi had undergone a fatty change.” (ri!n3»’s IIosp. 
Kep. 2ud series, vol viii. p. 243. ^ 


When the smooth kidney becomes atroidiied, the capsule 
is Bomewliat thickened, and disposed to adhere to the renal 
surface, and slight snjjcificial depressions make their appear- 
ance, giving tlie organ a slightly granular character. 

This atrophic condition seems to be brought about by a 
destriietion and gradual absorption of the distended tubules 
and their epithelial contents. The cortical substance is thus 
progressively consumed while the ])yramidal portions retain 
their natural dimensions. The bloodvessels arc found much 
thickened, and, according to Grainger Stewart, there is a rela- 
tive increase of the fibrous stroma, but ]>y no means to so 
gi’eat an extent as in the cirrhotic kidney. Dickinson states 
that the dwindling of the large white kidney is usually due to 
tlic sii])er-additioii of amyloid changes. 

Tlie large white kidney is not nnfrcquontly greatly infil- 
trated with fat. Oily particles are found in great numbers in 
the substance of the epithelium and lying free in the tubules. 
It constitutes one form of the “ fatty kidney.” This change 
sometimes begins at an early stage of the disease, but it only 
reaches an extreme degree in long-standing cases. Fatty 
transformation is much more frequent when the disease has 
arisen from cold than when it has followed scarlatina. 

Sff)wpsis of sifmpiomfi ami condiiwus of origin . — The smooth 
kidney is found in those cases in which chronic Bright’s 
disease has followed on the acute disorder. The invasion of 
the disease has been sudden, and it can usually be traced to 
some definite exciting cause, cither cold or scarlatina. I have 
also seen the large wliite kidney in chronic Bright’s disease 
following repeated pregnancies, and in a case arising in the 
course of phthisis. 
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The average age of lOG cases of smooth large kidney, ex- 
amined by Dickinson, was 28*2 years ; in 11 cases of smooth 
dwindled kidney the average age was 48*G years ; whereas in 
250 cases of granular kidney the average ago was 50*2 years. 

Serous effusion is an almost invariable coincidence ; the 
body is commonly bloated with dropsy ; the face pale and 
]iuffy, and the cutaneous surface conspicuously white, smooth 
and glossy- There is also a markedly greater tendency to 
secondary inflammations, and to urasmic accidtsnts, than in 
granular kidney ; but less to valvular licart disease and hyper- 
tropliy of the left ventricle. 

The urine is generally scanty. Its specific gravity is cither 
normal, or somewhat raised above the usual average. It is 
pale and cloudy, but sometimes smoky and tinged with blood. 
On standing, it deposits a quantity of amorphous renal dvhrlii 
and casts of tubes. The casts arc of various character, epi- 
thelial,” ‘‘granular,” “fatty,” and “hyaline.” Cells having 
the a])pcarance of pus corpuscles arc common towards the 
later periods. 

The disease is of shorter duration than the granular kidney. 
In fatal cases the ordinary duration of the disease is under 
six mouths. Temporary recoveries and relapses are frequent. 
Permanent recovery may be hoped for even after the lapse of 
a year or more. In these protracted cases the albuminuria 
continues long after the dropsical symptoms have passed away. 
1 have known cases in which abundant albuminuria has per- 
sisted for more than a year after all other symptoms of 
disease had ceased. At length the albuminuria has gradually 
disappeared, and the reality as well as the appearance of health 
has been established. 

Quito exceptionally the disease may be protracted for several 
years. Dr. Johnson records an instance which endured for 
ten years, with good preservation of health for a portion of 
that period. Nine years before death, the urinary deposit 
olearly indicated fatty degeneration of the kidneys. After 
death, the kidneys were found dwindled to an ounce and 
three-quarters for the pair.* 


Med. Chir. Trans, vol. xlii., p. ICO. 
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2. Granular aonfractmg Kkhwj. 

( Cirrhotic Kidney. ) 

The gland is diminished in size and reduced in ^veight, 
In extreme cases the weight of the kidney is reduced to two 
or three ounces, or less. Its surface is rough, and beset 
witli numerous rounded elevations, varying from the size of a 
pin’s head, to a hemp-seed, or even a small pea. The capsule is 
opaque, thickened, and adherent to the sulqaccnt surface, so that 
it cannot l)e peeled off without tearing the glandular structure. 
In certain spots the capsule sinks into the substance of the 
cortex, and divides the kidney irregularly — giving it a lobular 
appearance. On section, the cortex is manifestly atrophied, as 
compared with the cones, and forms a thin rim of only a line, 
or less, in thickness around the bases of the p}Tamids. It 
has a red, or brownish-red colour, and a coarse granular 
texture. The entire organ is tough and rcsistent. 

It is only rarely that the granular kidney is encountered in 
, the early stage of its develoj)ment. When such is the case, 
thickening of the capsule and slight granulation of the surface 
are found to precede contraction, so that the organ at this 
period preserves its normal volume. The granular kidney, in 
the contracted state, allows injections to penetrate imperfectly. 
Dickinson found that when a stream of warm water was pro- 
pelled through the blood-vessels, a very considerably less quan- 
tity passed in a given time than through a healthy kidney — 
less also than through the large smooth kidney — showing that 
the permeability of the gland to the blood-stream was greatly 
lessened. In the healthy kidney, the mean discharge through 
the renal veins in ten minutes was 119 ounces ; in the large 
smooth kidney, 90 ounces ; and in the granular cpntracted 
kidney, 25 ounces. 

This diminished permeability is not wholly due to the 
cirrhotic state of the intcrtubular matrix, but partly to thick- 
ening of the walls of the minute arteries of the kidney, as has 
been pointed out by Dr, G. Johnson. (Brit. Med. Joum.. 
April, 1870.) 

When a thin section of a granular kidney is placed under . 
the mimscope, the secretins^ tissue is found to have undergone 
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extensive dcstraction. The Malpighian bodies are shrunk to 
half their size, and unnaturally crowded together. Their 
vascular tufts are embraced in a fibrous and granular invest- 
ment, and, in extreme instances, compressed into an imper- 
meable knot at the bottom of their capsules. The uriniferous 
tubes are altered in various ways, and to various degrees. 
Some are denuded of epithelium and reduced to mere tubular 
threads ; others, equally denuded, contain glassy fibrinous 
cylinders ; while others are crammed with brokeri-u]) epithe- 
lium. Oil is found not unfj*equcntly both in the fibrinous exu- 
dation and in the disintegrated epithelium, but not so com- 
monly nor so abundantly as in the smooth kidney. Amid 
tubes changed to this degree, are found others not much 
altered, and lined with their pro|)er and healtliy epitliclial in- 
vestment. Between tlie wasted structures lies a large quantity 
of adventitious connective tissue, which, gives the organ its 
peculiar toughness. 

Of the intimate nature of the process which finally brings 
about this result, there are conflicting opinions. Dr. Johnson 
believes that the mischief begins in the epithelial cells, while 
Dickinson and Grainger Stewart describe it as originating in 
the intertubular matrix, and as consisting essentially in an 
enormous hypertrophy of the fibrous stroma of the organ. 
By the pressure and contraction of this fibrous material the 
uriniferous tubes and l\Talpigliian corpuscles are extensively 
destroyed, and the size of the kidney is progressively reduced. 
According to Dickinson the fibrous growth begins beneath the 
capsule, and then penetrates into the interior of the cortex. 
The points where the fibrous processes penetrate are depressed, 
and when these are numerous and distributed with tolerable 
regularity, the appearance of superficial granulation is pro- 
duced. The disease thus travels from the surface towards the 
central parts, and eventually involves the pyramids. 

Sir William Gull and Dr. Sutton propound a different view 
of the pathology of granular kidney. They assert that the 
morbid process consists in the deposit of a ‘Miyalin-fibroid*' 
material in the fibrous coats of the small arteries and capillaries. 

# This morbid change is attended with atrophy of the subjacent 
tissues: it is not confined to the kidneys, but may prevail 
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extensively throughout the arra vaaculom. Although it gene- 
rally begins in the kidneys, there is evidence of its beginning 
primarily in other organs. A brief account of these views is 
given furtlier on in treating of the connection of Bright’s 
disease witli diseases of the heart and vascular system. 

Tlie development of cysts is very common in tlie granular* 
kidney. They vary in size from a i)in’s head to a pea or a 
luizel-nut ; but many are so minute that they can only be de- 
tected by the rnicroscoi)e, not being larger than the width of 
the uriniferous tubes. Mr. Simon believes that they are formed 
by an immense dilatation of epithelial cells — a development 
tliat seems incredible, considering the fragility of the outer 
portions of tliese colls ; 'and one that would he, so far as I 
know, without ])arallel in histogenesis. A Imttcr sustained, 
and more commonly accepted, view is, that they are produced 
by obstruction ot* the uriniferous tu])cs with exudation, at in- 
tervals, or by coin])ression of their walls at interrupted spots 
by the coriLracting adventitious tissue. The spaces thus en- 
closed become distended with a serous lluid, and are sometimes 
found lined with an epithelial layer. Their contents are not 
urinous, but consist of an albuminous saline solution. In tlic 
oones they arc sometimes elongated and placed end to end like 
.a string of sausages (Dickinsun). (See OvSTS and Oystio 
IH xinxEiuTioN IN THE Kidneys.) 

Sifnopaiii of luuf coiKlitionH of or of In . — The granular 

kidney is found in the vast majority of those cases of Bright’s 
disease, wdiicli are cdiroiiic from the beginning — those wdiich 
commence iiisidioush^, without dclinite exciting cause. Dropsy 
is altogether absent in a considerable iwoiiortion (perhaps in a 
-quarter— according to some, in one-half—) of the cases, and 
when present, it is commonly slight, and limited to oedema of 
the ankles and legs, or a puffiness under tlie eyes. It often 
disappears for a \s*hile, and returns again. 

The disease may run a latent course for months and years. 
A deep constitutional cachexy is associated with it in a large 
proportion of cases. Tlic subjects of it are more advanced in 
years than those of the smooth large kidney (see p. o 91 ).* The 

* Yoang i)ersons aiul even chil<lren are, however, sometimes the victims of * 
tliis typo of Bright’s (ii.sease. 1 sivw a remarkable example with Dr. Bar]oWy 
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cutaneous surface, though pale and anasmic, has not tlic con- 
spicuous whiteness of the preceding type, and the features 
are often pinched and sallow. With this type of Bright's 
disease are specially associated ])ypertrophy of the left ven- 
tricle and certain changes in the small arteries which will be 
more fully noticed in a future page. {Spo Complications.) 

The urine is copious — three or four pints a day — and of low 
specific gravity ; the quantity of albumen is comparatively 
small ; in raie cases it may even be temporarily absent from 
the urine. Toward the termination of the disease, liowevcr, 
the urine becomes scanty, or even suppressed. "J'hc deposit is 
slight, composed of hyaline and granular casts, with very slight 
admixture of epithelium, not often fatty : tlic deposit is often 
so scanty that it may escape detection, or there may really be 
none. As a rule, blood is absent. 

The common predisposing causes arc habitual intemperance, 
gout, lead poisoning, repealed exposure* to cold, and extensively 
distributed fatty degeneration of the tissues. 


As these two types — the smooth large white kidney, and the 
granular red contracting kidney — constitute the vast majority 
of cases of Bright's disc.ase, the question of the oneness or 
multiformity of Bright’s disease has mosfly been limited to the 
inquiry — wliether the latter is the ultimate si age of the foriuei*, 
or whether tlic two arc distinct from first to last. 

Reinhardt and Frerichs believe that the large white kidney 
will, if the patient survive, eventually become granular, red and 
contracted. This view seems latterly to have gained common 
assent in Germany, and in Roscnstciu’s recent edition of his 
work it is adopted without discussion. In this country, liow- 
ever, the opposite view has steadily gained ground ; and the 
evidence brought forward by Johnson, Wilks, and Dickinson 
appears to place the matter beyond reasonable doubt. 

Johnson found that out of 2G fatal cases of enlarged kidney, 
observed by himself, there was dropsy in 21, or 02 per cent. ; 
whereas in 33 fatal cases of contracted kidney, there Jiad been 


in a child of 5 years, of Tvliich Dr. Barlow has given an elahoratc Jiccount in 
th^ Lancet for Aug. 1, 1874. ; 
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dropsy only in 14, or 42 per cent. He pertinently observes : — 
“ If all tlie contracted Bright’s kidneys have passed through a 
previous stage of enlargement, it is difficult to understand how 
it can happen that the majority of those patients who have 
reached the final stage of renal degeneration should escape the 
dropsy, which, in a greater or less degree, troubles nearly all 
those who die in what is assumed to be an earlier stage of the 
same disease.” * 

Convulsions and secondary inflammations (pneumonia and 
peritonitis) arc more frequent with the smooth kidney; 
whereas hypertrophy of tlie left ventricle, atheroma and 
apoplexy are more Irequcnt with the granular kidney. 

It must, of course, be borne in mind that it is not now dis- 
puted tliat the large white kidney does sometimes suffer atro- 
phic changes, and that in exceptional cases it may at length 
dwindle to very small dimensions. Johnson and Dickinson 
and Craiiiger Stewart adduce several examples of such a 
change, but they insist, that even in its furthest stage of con- 
traction, the smooth white kidney is still distinguishable from 
tlie granular red kidney. 

il. Lardamns or Waxy Kidney. 

{So-callvd Amyloid Ihycwmtlion of Vurlimc — Dcimraiive ZH^casc 
of iJivUbismi,) 

Most pathologists now distinguish the waxy or lardaceous 
kidney from the preceding varieties of Bright’s kidney. 

Externally, the waxy kidney is smooth, or sometimes slightly 
roughened ; the capsule peels off readily. The organ is usually 
enlarged, sometimes, however, diminished in size. On section 
the appearance ier characteristic. The cortex is bloodless, of a 
white or yellowish colour, with a waxy, smooth, translucent 
appearance, resembling bacon-rind. The organ is con- 
spicuously tough and hard. On the smooth cut surface, little 
appearance of the natural secreting structure is seen, but it is 
dotted over with bright glancing points : these are the changed 
Malpighian bodies. The cones appear unnaturally red and 
distinct. 


Med. Cliir. Trans, vol. xlii. p. 166. 
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This description answers only to extreme degrees : in slighter 
cases the nature of the change can only be made out with the 
microscope, or by applying a solution of iodine. When a thin 
section is highly magnified, the waxy change is seen to affect 
mainly (sometimes exclusively) the blood-vessels. The deposit 
invades primarily the muscular coat of the arteries, which it 
renders abnormally thick and transparent, thereby diminishing 
the lumen of the vessel. The Malpighian corpuscles are the 
parts earliest attacked. They appear as shining particles with 
thickened capsules ; their vascular tufts are infiltrated with 
the waxy material. In advanced cases, the vasa attercntia, with 
the arteries and capillary network of the cortex, and even the 
vessels of the pyramids, are similarly changed. 

The epithelial cells of the uriniferous tubes are commonly 
withered, often infiltrated with fatty molecules ; but they are 
never themselves, according to Wagner, the seat of waxy 
change.^ Hyaline waxy casts exist in some of the tubules. 
The stroma of the gland is much increased in quantity, but 
is not lardaceous in character. 

The proper test for waxy degeneration is a watery solution 
of iodine, which imparts to the portion so affected a deep 
mahogany brown colour, whereas the parts not so affected take 
a merely yellowish tinge.t 

The liver and spleen are usually enlarged, and in a larda- 
ceous state, when the kidneys arc so affected. Of 77 cases 
collected by Rosenstein, the three organs together were affected 
in 48 ; the# 8 pleen and kidneys in 20 ; the liver and kidneys in 
4 ; and the kidneys alone in 5 cases. 

The chemical nature of the waxy material has only recently 
been investigated. Virchow concluded from the violet colour 


* Dr. G. Stewart states that occasionally, epithelial ccllr. are found on the 
casts in the urinary deposit, which exlubit the peculiar rejiction of lardaceous 
matter. 

+ The liquor iodi of the new British Phamiacoi'KXjia, diluted with water 
until it has the colour of brown sheny, is recommended as a convenient form 
for testing waxy degeneration (Dickinson.) A solution of methylaniline has 
been recently proposed by JUrgens and Comil as a test for waxy degeneration. 
My colleague, Dr. Dreschfeld, has found that a solution of liosaniline gives a 
a still more characteristic reaction. It colours the affected parts hrUjht rod 
and the non-affected ^Murts brown. 
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produced by iodine and sulphuric acid that it belonged to the 
same group as starch and cellulose, which likewise yield a 
violet tint with the same re-agents. But the ultimate analyses 
of C. Schmidt and Kekule show that it contains nitrogen — 
and indeed us inuch as 15 per cent, or almost exactly the same 
proportion as the protein compounds. Neither of the chemists 
named could i)rodncc a j^article of sugar from it by boiling with 
dilute sulphuric acid. It further resembled albuminous com- 
pounds, in yielding a violet colour wdth the cupro-potassic solu- 
tion, in dissolving completely in dilute caustic potash, and in 
being precipitated from this solution in white flocks by acids.* 
The [)roportion [)er cent, of carbon, hydrogen, and nitrogen, 
found by KckuhS in purified Avaxy matter, from an exquisite 
specimen of lardaceous spleen, was : — C 53*58 ; H 7*00 ; N 
15*4 — Avbieh con*csponds closely with the per-centage of the 
same elements in albumen. Dickinson considers it a variety of 
fibrine — but differing from ordinary fibrine in containing about 
one fourth less alkali and a somewhat larger proportion of 
earthy salts. To call it “ amyloid” is simply a misnomer, and 
an unfortunate one, because it leads to conftised notions as to 
the existcuco of some connection between waxy degeneration, 
and the (genuine) amyloid substance found in the healthy liver. 

Su)W/JShs of xfpn/j/oms and condilions of orUjin . — ^Waxy dege- 
neration of the kidneys always comes on insidiously and in 
cachectic persons debilitated by some pre-existing wasting 
disease. In 145 instances collected by Fehr it co-existed with 
the following disorderst : — 

Piilmoiiavy tubercle . . , . . .43 cases, 

(complicated with caries in 5 cases, with other 
diseases in 6* cases.) 

Sy])liilis 34 „ 

Caries with struma 26 „ 

Empyema with iistula 4 „ 

Dilated bronchi with chronic bronchitis . . 3 ,, 

Chronic alcoholism 5 „ 

^ Friedreich says that the amyloid reaction ” (with iodine and sulphuric 

acid) was obtained by him in perfection, with decolorized fibrine from an old 
hremaiocele. 

t A. Fehr, Ueber die Amyloide Degeneration, insbesondere der Nieren. 
Bern, 1867. 
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Chronic articular rhoumatism . . . .2 cases. 

Cancer (generally of the uterus) . . . . ,, 

-Ague 4 „ 

Chronic nephritis with hydrouephrosis . . . 3 ,, 

Chronic peritonitis, scarlatina, variola, cirrhosis 
of the liver, ovai-ian tumour, iirethral Jistula 

with stricture each 1 ,, 

Atonic ulcers of the foot 3 „ 

■\Vithout ai)precial)le caust‘ . . . . ,, 


The aspect of patients with waxy kidneys is pale and 
cachectic, and the course of the disease is essentially chronic. 
Dropsy is present in the majority of the cases (in 08 out of 
li)2 collected by Felir) ; in some it is abundant and. general, in 
others slight and partial. Uncinic symptoms arc strikingly 
infrequent. 

The urine in the earlier stages of the disease is markedly 
abundant — 60, 100, and even 200 ounces per day— and 
Grainger Stewart has pointed out tlic important fact that this 
polyuria is a marked feature even before the urine becomes 
albuminous, and that this supplies a warning of the apj)roaeh- 
ing* advent of this form of Bright’s disease. The (luantity of 
albumen is at first small, but as the disease advances the urine 
becomes scantier, the proportion of albumen very great, and 
the specific gravity high. The colour of the urine is c*ommonly 
pale, and it allow^s only a very slight deposit to subside. This 
consists of casts and atrophied renal cells, which are sometimes 
fatty. Cells resembling those of pus are occasionally found 
either separate or aggregated round a cast. The tube-casts are 
usually hyaline,* and they do not yield a brown coloration with 
iodine. Epithelial casts are also sometimes seen. 

Munch detected “corpora amylacea” in the urine of a man 
with lardaccous kidney ; they were constantly present, and 
were coloured violet by iodine and sulphuric acid.* 

The diagnosis of waxy kidneys rest’s partly on the coinci- 
dence of a pale abundant albuminous urine with dropsy, but 
chiefly on the co-existence or pre-existence of one of the wast- 
ing diseases of which waxy kictaeys are known to be a frequent 
complication, namely, phthisis, caries, long continued suppu- 
ration, and constitutional syphilis. 

* Cited by Parkes. OomposUim of the Urinti p. 394. 
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GENERAL COURSE J\ND SYMPTOMS OF CHRONIC BRIGHT’S 
DISEASE. 

Chronic Bright’s disease, iii the great majority of instances, 
l3egins slowly, imperccptibljjr. It is rarely detected until it has 
already existed «ome months — it may be, years. The attention 
of the patient is at length awakened by the gradual failure of 
•his strength, the increasin'fe pallor or sallowness of his com- 
plexion, and his disinclination to exertion ; perhaps his sus- 
picions are aroused by a little puffiness under the eyes, a slight 
swelling of the ankles at night, unusually frequent calls to void 
wine, or shortness of breath. 

In other cases, these premonitions arc altogether wanting, 
or perhaps they psfes unheeded. The fatal disorganisation in 
the kidneys proceeds silently, amid apparent health, and then, 
suddenly, declares itself by a fit of convulsions, rapid coma, 
amaurosis, pulmonary oedema, or a violent inflammation. 

Or, again, the disease creeps on stealthily in the wake of 
some pre-existing chronic disorder-phthisis, caries, necrosis, 
joint-disease, constitutional syphilis, gout, chronic^ alcoholism, 
or exhausting suppuration. 

Or, it may be a continuation or sequela of acute Bright’s 
disease. 

Lastly, tlic disease may lie concealed for an undetermined 
period, and then reveal itself after exposure to cold or a fit of 
intoxication, in the guise of an acute attack— with rapid general 
anasarca and scanty sanguineous urine. 

The principal syinj)tomg of the disease are: — albuminous 
urine with deposits of tube-casts and renal epithelium ; dryness 
of the skin ; frequent micturition, especially at night ; dropsical 
effusions into the subcutaneous cellular tissue, serous cavities, 
or pulmonary substance ; derangements of digestion ; progres- 
sive hydraemia ; urmmic phenomena (headache, amblyopia, 
convulsions, coma, vomiting and diarrhoea) ; hypertrophy of 
the left ventricle ; secondary inflammation of the parenchy- 
matous organs and seroi:|^ membranes. 

Few qases present the whole of these symptoms ; and many 
present only two or three of them. The alterations in the 
composition of the urine are the most invariable ; they are also 
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the earliest and most distinctive symptoms ; next follow, Sa the 
order of constancy^ the deterioration of the blood, the dropsical 
symptoms, and lastly the urasmic apd inflammatory incidents. 

The disease usually pursues an interrupted course. It is 
subject to exacerbations from time to time, with intervals of 
quiescence. The exacerbations are generally oocasioned by ex- 
posure to cold, or some imprudence diQj) or regimen : some- 
times no cause can ])e assigned for their occurrence. They are 
marked by pyrexia ; and resemble,* often closely, an attack of 
acute Bright’s disease. The intervals of quiescence may be 
longer or shorter, some weeks or months, or a few years ; the 
remission of the symptoms is commonly only partial — the main 
features of the disease persisting, though in diminished promi- 
nence. Sometimes, however, the remission is almost complete, 
and there remains little except the albuminous state of the urine 
to attest the existence of renal mischief. Nay, even this may, 
in very e-xceptional cases, be absent, and the nature of the case 
be first revealed at the autopsy. 

After each exacerbation it is commonly pretty evident that 
the disease has taken a ste]) in pdvance, and assumed a fuller 
development ; and that, probably, an additional portion of the 
kidney, hitherto s])ared or only slightly affected, has been 
disabled. 

But whether it thus proceed saUum or more continuously, 
the kidneys are at length so deeply injured, and their depura- 
tive functions so far abroga(ted, that life falls a forfeit. 

The immediate cause of dissolution is various. Sometimes 
the sufi:erer pfisscs peaceably away exhausted by anmmia, bur- 
densome anasarca, and defective digestion of food. More fre- 
quently the final scene is tumultuous. Two of the cases to be 
hereafter related, terminated amid a pyrexial exacerbation, 
with formation of clots in the heart. About one-third of the 
subjects of chronic Bright’s disease perish by uraemic poisoning, 
either in the form of coma and convulsions or irrepressible 
vomiting and diarrhoea. A considerable number die from the 
dangerous situation, or intensity, of tht dropsical efifiision — 
as when the lungs or glottis are invaded ; or death comes 
from hydrothorax, or from gangrenous erysipelas set up in the 
tense hydropic integuments of the thighs, legf, or genitals. 

D m • 
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About one-fifth die by secondary pneumonia, pericarditis, or 
double pleurisy. The remainder arc cut off by less closely 
connected complications — apoplexy, cirrhosis, phthisis, intes- 
tinal ulcerations, etc. 

From the diiSculty of assigning the exact date of invasion, 
the duralion of the disease can only be approximately ascer- 
tained. Enough is, however, known, to show that it varies 
within very wide limits. The usual period is from two to three 
years ; but cases may end in six months, or be protracted for 
four and five years. Exceptional instances have been recorded, 
in which patients have survived 10 years (Johnson and Kuss- 
maul), and even 15 (Bright) and 23 years (Oppolzer). 

The following abstracts of cases will serve to exhibit the 
broad features of the disease, in its more familiar aspects ; and 
prepare the way for a more detailed consideration of the symp- 
toms and complications i-m 

C’ASK I . — Vhrmiic lU'lijMs disease^ latent two years, withoat dropsy^fatty 
casts and cells in tJic arinc, I'tcath hy uraamc cmiciMons, 

Air. V., fl, solicitor, of temperate? liabits, ret. .^0. Two and a half ynnrs 
a"o, Mr. V. siittored IVom sciatiita, fur which he was under medical trtsat- 
nient. At that time a little ulbunicn was discovered in the urine, hut 
sliglit importance was attached thereto. Mr. Y. ,si)cedily recovered from 
his sciatica, and continued in good health, attending to his business, until 
four months ago, wdieii he hecajne subject to shortness of breath and 
catarrhal symptoms. These were not severe enough to j)reveut the patient 
IVoiti pursuing his occupation, until the heginuing of April, 1864, when I 
W'as rtjquested to see the ease with Mr. Mellor. ^The symptoms complained 
of, Avere, shortness of breath on exertion, and failure of strength ; there 
Avas not a [niilieh; of cedeiiia (nor had there ever been any)aor ascites. The 
liver and spleen were not enlarged ; there "weiv no cardiac murmurs ; but 
thiTc existed slight X)ra‘cordial bulging, and the heart’s apex bent in the 
vertical line of tluj ni]»ple. The shortness of breath Widontly depended 'on 
pidmouai*>' tedema. The countenance was i>alo and sallow, and the body 
spare, but not cousx)icuously emaciated. Tlio\rine was copious (three 
X)ints), of low d«*usity (1012), and highly albuminous (^) ; it deposited a 
not inconsiderable floUr-like sediment, comi)osed of casts and renal 
(.qatlielia, many of which showed abundant signs of fatty changes (see 
Fig. 63) The casts were mostly medium-si^sed : some were granular and 
pjm^ue, as at {a ) ; othei’s, in about equal iiuinbei*s, ^vere neai'ly hyaline, 
with only very faint moikings, as at (6). Withered epithclia studded some 
of the casts, or lay scattered free about the fitild. Botryoidal fat masses 
lay ^bedded in some of the easts ; other casts w^ore dotted over irregu- 
larly wth oily particles, Some of the renal cells woi-e similarly dotted 
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in their interiors, while others were entirely changed into round agglome- 
rations of fat molecules (granular corpuscles) (c, d). A low sparse blood- 
disks were scattered about. 



Fuj. y.i. —Casts ami renal <‘(>lls from tlie iirim* of Jlr. V - n n. Granular 
casts ; b b. llyaliiu*. casts ; r. Fatty massifs. 

The ])revious history was singularly t)!iiTeii of etiological indiciatioiis, 
lltc pfitieiit’s inode of life had bctni strictly temperate ; and there was no 
evidence of rc]M?ated exposures to (rold, nor of gout. Father [and mother 
died at the age of forty-five — tin* latter of eonsuinx)tiou. He liimself 
luul enjoyed remarkably good h<ialth, until the invasion of his present 
complaint. 

The twiatment adopted was : — dry-cupinng the chest, warm bath every 
second day, flannel clothing, cod-Jiver oil and iron. The dry-cupping 
removed the dyspnoea at once, and some general amendment took place in 
the course of the ensuing mouth. 

T^iis gentleman continued under observation until his death, whicli took 
pkee in three months. He improved for a while^^nd was able to go to 
Houthport for a fortnight, where he derived considerable benefit. He con- 
sidered liimself so well on his return, that he believed a week or two would 
complete his recovery. He re.siimed his usual occupation, and, for a week or 
two, went daily to his office. Ihit this truce was wholly deceptive ; the con- 
dition of the urine never improved. It became progressively scantier in 
quantity — ^first it fell to 40 ounces, and then to 30 ounces, while the specific 
gravity continued io mnge from 1009 to 1011 ; and the deposit of casts be- 
came more and more opaque-granular, and less and less fatty. Emacia- 

n o 2 
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tion also progi'ossf'd, and the shortness of breatli retunied, and could no 
longer be kept under by dry-cupping. A persistent feverishness began to 
prevail ; the nights were restless ; but during the day the patient was dull, 
almost drowsy, and indiffercut. Not a trace of cedema api)eared throughout 
the complaint. The hyiiertroidiy of tho licurt became progressively more 
conspicuous. 

In the last fortnight of life, the urine became very scanty (still of low 
density), and was totally su])pressed for twenty-four hours before death ; 
vomiting rcjcuiTcd frequently, with utter loathing of food, and especially 
of animal flesh. The sight failed, and two days before death he became 
complctcdy blind for more than half an hour. The restlessness increased, 
accompanied >vith \vandering delirium, the tongue became dry, the indif- 
ference merged into diowsincss, tmd, after a fit of cionviilsions, he died. 

The general course and symptoms clearly indicated agranular contracting 
kidney : but the fiiends would not jiemiit a post 'mortem examination. 


Case II. — Chronic ItriijhCs disease from intemperate hahiis — sttdden 
anasarca after a wdthuj. Death from pericarditis. Granular contracted 
kidneys, 

W. M., a carter, let. 40, of intemperate habits, was admitted into 
the Iloyal Inflrmniy, March 1, 1858, wdth general anasarca and ascites. 
He had followed his cmjdoymcnt, and considered himself in good health, 
until three months bacik, when ho got a .severe wetting, and allowed his 
clothes to diy on liim. Soon after followed lumbar pains and general 
swelling of tho body. On admission there was (edema of the face, trunk, 
and extremities, ami considerahlo ascites. I’he skin was diy ; the urine, of 
low s})ecific gravity, contained tube-casts, but no blood. After he had 
been in the lionse a fortnight, tlie urine b(^carac scanty, apd intense peri- 
carditis set in, wliich ju'cvcd fatjil on ih(^ flfth day. 11c died comatose 
with suppression of urine. At the auto])sy tho kidneys were found 
granular and greatly atrophied ; scarcely any cortical substance remained. 
Abundance of fibrinous exudation existed in tho pericardium ; left ven- 
tricle immensely hyj>crtroi)hied — ^the walls fully one inch thick ; the valves 
W'ore healthy. 

The state of the organs after death, indicated that the disease had been 
really in existence for a much longer pc^riod than the few months during 
which symptoms had been noted by the patient. 

Cask III. — Chronic Brlyht^s disease from repeated prey^m/neks — recurrent 
urosmic convulsions, Granalar contracted hldmys, 

Mrs. X., a*t. 39, became pregnant of her sixth child in the autumn of 
1862. About the third month, unusual fre({uency of micturition at night 
was observed, and soon after slight oedema of tho face^ and legs. The 
nrine was found to contain albumen. The fmtus was expelled without 
accident at the fifth month, and a few days §^ter all the oedema disap- 
peifred ; but the urine still continued albuminous. I first saw her about 
two months after the miscarriage. There was no oedema of any part. 
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The urine was of low density, and moderately albuminous. The deposit 
contained a few transparent tube-casts, some of which showed slight 



r»4. Tiviiisiiaroat .‘ind easts from the urine of Mrs. X. 

ovidcncos of fatty cliange ; others were opaque, and studded with withered 
epithelia (see Fig. 54) : — 

The patient (joutinin^d under observation for above, a year, and diwl, at 
length, comatose, aftei* repeahNl attacks of convulsions. Each catamenial 
period was marked by great iKjrvous excitemimt ; and on several occasions 
convulsions took place at thc.ss accompanied with temporary 

amaurosis. Severe headache w^as a very constant symptom, especially on 
the days preceding the catamenial periods. After death the kidneys were 
found granular and atrophied, and tiio left ventricle much enlarged. 

CiVSE IV . — Chronic BryjMs disease from intemperance and exposure to 
cold — general dropsy, complicated with old chronic peritonitis. Death 
from syncope. Smooth tohltc kidney, beginning to contract. Myriads 
of minute ttric acid calculi in the infundibula. 

J. B., set. 48, a French polislier, from Oldham, was admitted into tho 
Eoyal Infinnarj', April 4th, 1864. 

There was great ascites, tense oedema of the lower extremities, with an 
erysipelatous state of the Integaments of the uj)per and inner parts of the 
thigha and scrotum ; oedema also of arms and back of hands. Tho hewt 
was disxdaced upwards, and much enlarged ; there wore no cardiac 
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murmurs. There was great emaciation, cough, purulent expectoration, 
and orthopnoea. 

The urine was scanty”, dark-colourcd from blood, highly albuminous ; it 
let fall an abundant chocolate- colonrijd deposit, composed of “ blood-casts,” 
“granular casts,” and “epithelial casts,” with abundance of free renal 
epithelium and fn^o blood-disks. Mixed with these were a large number 
of iiTcgularly tailed and siundlc-shaped cells, evidently from the pelvis of 
the kidn(‘y (sec Fig. 65). 



Fk!. 05. — Blood-caats, j^aniilar wists, blixxl-disks, taikid and irregular ccdls from 
Oic jH’lvis of tlie kidney— from the urine of J. R, • 


The patient slated that he had been ailing twenty weeks : the symptoms 
had come on gradually. The swelling had first appeared in the belly, and 
the enlargement of the abdomen was still out of proportion to the general 
dropsy. His habits had been for years intemperate, and he was often ex- 
posed to chills, in suddenly passing from his warm Avorkshop to the cold 
open air. He had, however, been a healthy man, and had never lost a 
day^s work until his jn'csent illness. 

He went on, with little change in the general symptoms and urine, for 
twenty-five days, when ho became feverish and delirious, apjiorcntly from 
cold, taken by imprudently exposing himself after a warm bath. He sud- 
denly fell back dead on April 27th, as the nurse W’as shifting him for the 
purpose of making his bed. 

24 hours after death. There was a good deal of anasarca of 
the lower limbs, fore-arms, and hands. An enormous quantity of serum 
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escaped from the peritoneal cavily. The peritoneal nieiubrane, in its 
entire extent, was tliickcned, or rather, it was invested with a layer of thin 
adlierent fragile false meinbrnne of a peai*ly tmnsliicency, like the hyaline 
membrane of a hydatid sac. The intestines were sunk on the spine ; there 
was no recent peritonitis. Tlie liver \vas covered over with a rough layei* 
of hyaline false membrane, which evidently embraced it tightly, and had 
caused it to shrink much below its natural bulk. On section it did not dis- 
play a cirrhotic structure. The spleen was rather large ; its capsule thick 
and opaque. The kidneys weighed together eleven ounces. They were firm, 
and their capsule smooth, but opaque and thickeneih The capsule peeled 
off with only moderate ease, and tore the subjacent tissue a little. The 
surface of the gland was yellowish-white picked with dead white, like 
ivory. On section, the same aiqieanmce was seen to prevail throughout 
the cortical ])art. The cortex w-as, if anything, below its normal propor- 
tion. The pyramids- w«a-e of a faint red colour, not unnatural-looking. Tho 
infundibula were somewhat dilated, jmd contained (in hoth. kidneys) 
myriads of very minute yellow, uric acid calculi. These varied in sizj*. 
from a pin’s head to an almost microscopic object ; they wi'rc lumpy ami 
irrcigular in shape. The papillae were fiattened, some of them almost 
obliterated. The kidneys were (evidently of the “.smooth white ” spt‘ch*s, 
beginning to pa.sa into a state of contraction. The heart weighed 12 .J 
ounces ; the left ventiiclo was (*noriTiously hypertrophied ; its w'ulls seven- 
eighths of an inch thick. The right ventricle was also hypertrophied, 
and the tricuspid orifice somewhat iiatulous. All th<*. valves were per- 
fectly healthy. Tlie lungs were strongly compressed^ and partially airless 
and leathery from jdeuritic efiusion. 


PARTICULARS OF SYMPTOMS, AND COMPLICATIONS. 

Urine . — ^The urine is albuminous to mbst varied degrees. It 
may become absolutely solid on boiling, or it may contain only 
the minutest traces of albumen, even in confirmed and fatally- 
teuding cases. 

Absolute freedom from albumen, oven for short intervals, is very rare : 
I am convinced, that a considerable number of the cases so reported, are 
examples of imperfect testing. When the quantity of albumen is extremely 
small, nice management is I'equired to detect it. Heat is insufficient ; 
nitric acid should be allowed to trickle slowly to the bottom of the test- 
tube, and some minvies allowed to elapse in order to develo]) the hazy zone 
above the level of the acid. But it must be admitted that chronic dege- 
neration of the kidneys, not distinguishable from some forms of Bright’s 
disease, do exist under certain circumstances, without albuminuria. The 
following example of scarlatinal dropsy, running a chronic course and 
ending fatally, without albuminuria, occurred in my practice 
J. K., «et. 8, was admitted into the Royal Infirmary, April, 1864, 
afiiicted with general anasarca. She had scarlet fever four months 
before, and during convalescence therefrom (in the third week), was sud* 
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dcnly seized with general swelling of the body, whieh has continued since. 
"When admitted, she presented a perfect type of scarlatinal dropsy — 
universal and great anasarca, dilficultly pitting on pressure, pu0y pasty 
face, excessive pallor of the surface, shortness of In’cath. On examining 
the urine not a i)ai’ticle of albumen could be delected, nor anyjcasts or 
other r(*nal derivatives ; it was scanty and high-coloured. The skin was 
very dry, and a constant degree of feverishness existed. 

She remained under observation until lier death, four weeks after 
admission. The cedeina remained stationary ; the urine was repeatedly 
examined, but never found to contain albumen. The feverishness became 
more intense, the tongue became dry, and the breath very short ; toward 
the close there was diarrhoea, which helped tf> carry lier olf. 

Autopsy^ 24 hours after death. Several deep and old tnbercnlous ulcers 
wove found in the small intestines. A few nodnlcs of tubercle, as big as 
peas, were grouped under the peritoneum, around the bases of these ulcers. 
The mesenteric glands were enlarged and tuberculous. There was no 
general tuberculosis of the x‘ei‘itoneura. Tht*. lungs (iontained a few old 
tubercles (of no great siz(,‘) at the apices. The tuberculous masses wore 
throughout old and inactive. 

Both plenm contaiiK'd a large quantity of fluid, and the lungs were 
much comprcssi^d thereby. 

The liver was excessively bloodless. Ihe limrt was natural. 

The Jcidmys werc^ good examples of tbc “smooth, white” Bright's 
kidney. They were slightly enlarged, and weighed together 7 ounces. 
Tlio organs v/wo. limp* their surface pale and smooth ; the capsule peeled 
off readily. Tlio most curious thing about them was, tlu? existence of cer- 
tain sharply-outlined flat depressions, whieh diflered from the remainder 
of the superficies. The surface generally was of a characteristic [fawn- 
colour, picked with dead white ; but at' these depressed spots the colour 
was slatc-grey, and contrasted markedly, by its blank, grey aspect, with 
the spotted appearance of the fcmaindcr. It W'as evident that atiophic 
changes were beginning to take place at these spots. On section, the 
kidneys presented the usual a])pcarance of the “ smooth, white” kidney. 

Tlici*e was no information as to the state of the urine when the anasarca 
broke out ; but for a month preceding deatli it w^as free from albumen, 
though the general sjiiiptoms, and the state of tlie kidneys after death, 
bon* evidence of tbc existence of Bright’s disease.* 

The amount of albumen lost in twenty-four hours varies 
commonly from 45 to 800 grains. Dr. Parkes observed in one 
, ?ibstance as much as 545 grains. The quantity is larger during 
digestion than during fasting ; it may be twice as great. It 
rises and falls irregularly in the course of the disease — some- 
times diminishing to a trace^ and anon increasing to an intense 
impregnation. * • 

* Hamilton, out of sixt}* cases of scarlatinal dropsy observed by him in 
Edinburgh, encountered two, in which there was no alhuminuria. 
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The urine is generally pale, and not quite clear. It deposits, 
on standing, an amorphous whitish sediment of renal cpitlic- 
lium and tube-casts. It sometimes contains blood— -even in 
quantity — thougji generally only in microscopic proportion. 
When there is intercurrent pyrexia, or the case is complicated 
with phthisis or regurgitant heart-disease, the urine may be 
high-coloured, and turbid from lithates. 

The quantity of urine voided per day varies according to the 
type of the disease, and the presence or ^, 1)801100 of pyi’cxia, 
sweating, vomiting, or diarrhoea. Tlie urine is throughout 
scanty with the large white kidney ; I have known it not to 
exceed 35 ounces on any one day for a period of four months, 
and to be under 20 ounces for three successive weeks, and 
under 12 ounces for several consecutive da}'s. It may even 
sink to one or two ounces. With the granular contracting 
kidney, the urine is abundant (three or four pints a-day) in the 
middle periods of the disease; but it gradually grows scantier 
towards the termination ; in exceptional instances, the diuresis 
is profuse, and the urine may occasionally amount to five and 
even nine pints a day.* These larger qitantities have been 
generally observed after an attack of uraemic convulsions, or 
coincidently with sudden subsidence of dropsy. 

The specific gravity is low when the urine is copious (lOOfi 
to 1015) ; but when it is scanty, tlie sp. gr. may rise to 1030 
or even 1040. 

The reaction of the urine is nearly always acid ; and, not 
unfrequently, it deposits uric acid and oxalate of lime. Occa- 
sionally I have noted it alkaline from fixed alkali, and twice 
ammoniacal on emission. 

The renal derivatives (epithelium and tube-casts) arc mark- 
edly scantier in the chronic, than in the acute forms of 
Bright's disease ; and it is not uncommon for them to be alto- 
gether absent for limited periods. They are, however, some- 
times discoverable wfien the urine has ceased (temporarily) to 
be albuminous. The appearances of the discharged epithelia 
and casts present considerable diversities, which supply an 

* ChristiBon, pp. 174 and 186. Pfenfer, in Ilenle and Pfeiifer’s Zeitsch., 
Bd. I., p. 68. 
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important insight into the structural changes going on within 
the kidney. The epitlielial cells may be simply withered ; 
more rarely they arc totally disintegrated into an amorphous 
granular debris ; in other cases they contain specks of oil, or 
they may even be wholly converted into an agglomeration 
of oily particles so as to appear identical with the so-called 
‘‘granular corpuscle,” or “ inflammation globule.” The casts 
are sometimes similarly speckled with fat, and free oily dots 
are scattered over the field. Such a conjunction indicates a 
fatal disorganization of the organs — either large fat kidneys, 
or contracted granular ones. But the casts ^nost commonly 
seen in chronic Bright’s disease are “small” and “large” 
liyaline forms, and “gi’anular” opaque ones. Any of these 
may have a few wasted epithelial cells strewed over them. 
Perfect “epithelial” casts are rare in chronic cases, and blood 
casts are still more rare, unless there be concomitant tricuspid 
regurgitation. 

When intercurrent exacerbations of the renal process, with 
pyrexia, arise, tliere will be found (whatever may have been the 
previous character of the casts) medium-sized and large solid- 
looking, pale-straw, albuminous casts resembling molten glass 
(see Pig. 57). 

Casts of these diverse appearances jnay be discharged by the 
same individual, even during the same day. Conclusions as to 
the probable state of the kidney can only be drawn from the 
2 nrrailiny character of the deposit, and not from one or two 
individual casts or cells. This diversity in the character of 
the casts arises from the different condition of the several 
parts of the gland. In some portions the tubuli may be 
denuded of their epithelium, and the exudation thrown into 
them is discharged in the form of large hyaline casts ; if 
the denuded portions have undergone subsequent contraction 
the casts will be small and hyaline. Other tubes, clothed or 
partially clothed with epithelium, shed some of their cells 
with the contained exudation, and cause the appearance in the 
urine of casts more or less studded with epithelial remnants. 
The longer the exudation is retained within the tubuli, the 
darker and more granular will it appear, when discharged 
as casts; and vice versa, casts speedily discharged are 
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commonly hyaline. Sometimes casts are darkened by the 
colouring matter of the blood ; and the opaque granular 
ones are (sometimes at least) composed of crushed epi- 
thelial debris moulded into the form of the tubuli. (See 
Diagnosis.) 

The normal solids of the urine are all diminished in 
chronic Bright’s disease. The urea is, as a rule, markedly 
reduced— the daily quantity averaging only about 100 grains ; 
Frerichs has observed it as low as 15 grains.* There is 
no correspondence, direct or inverse, between the excretion 
of urea and the discharge of albumen. With intercurrent 
pyrexia the excretion of urea rises. 

The changes in the Hood are the complement of those in the 
urine. The blood becomes more watery and poorer in albumen 
and red corpuscles. On the other hand, urea, uric acid, the 
extractive matters and the pale corpuscles accumulate in it. 
This alteration in the composition of the blood is deeply 
concerned in the production of the more prominent features 
of the disease — the anaemia, dropsical efliisions, uraemic pheno- 
mena and secondary inflammations. 

Dropsy is much oftener absent in the chronic than in the 
acute form. It is much more constant with the smooth large, 
than with the granular contracted kidney. Of the latter class 
probably one-third or one-fourth of the cases run their entire 
course without dropsy. The effusion begins quite as often in 
the feet and legs as in the face ; it is commonly slight and 
partial, but sometimes excessive and general. When the heart 
or liver is diseased, ascites and oedema of the legs become dis- 
, proportionately prominent. The effusion is apt to change its 
seat capriciously ; and it comes and goes from time to time. 
Sometimes it disappears totally for months, and then returas 
again. More frequently, after a subsidence of the general dropsy, 
oedema lingers obstinately in one or two places — over the flat 
of the tibiae, about the ankles, beneath the eyelids, under the 

* Exceptions occur to this rule. Mosler mentions a case of Uright’s disease 
in which 640 grains of urea were voided in one day (Archiv d. Vereins, lid. 
xi. p. 513). Schottin found creatine and creatinine increased in the urine in 
Bright’s disease, and the increase was observed to keep i)ace with the intensity 
of the uroemic symptoms (Archiv der HeiUc., 1860, p. 417). 
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conjunctival membrane, or about the genitals. The presence 
or absence of di’opsy, generally, but by no means always, 
corresponds with the abundance or scantiness of the urine; 
but it has no relation to the amount of albumen. 

Th(5 t<khi is usually obstinately dry ; perspiration is quite 
cxce])tioiial ; and when it occurs, is commonly due to diapho- 
retic measures of treatment. I^rofuse sweating docs, however, 
sometimes lake place sj)ontancously, and may even continue 
for weeks. In one such case under my care an abundant 
crop of pemphigus vesicles broke out on the simface. The 
integuments in some cases are excessively pale and glossy, 
but more commonly they arc sallow and rough. There 
is little or no tendeniess in the renal region ^in the chronic 
cases, and the frequency of micturition is mostly observed at 
night. 

Some degree of hronrMUs is almost an invariable coincident 
of Bright’s disease l)oth in the acute and chronic form. 

Cow^tliccUions and connvcMon. with otfwr diseases. In long 
standing eases Inemorilnxge from the various mucous surfaces 
sometimes occurs. A little hminoptysis is not infrequent, and 
occasionally severe epistaxis. The digestive organs are nearly 
alwa}\s disturbed : at first there is loss of appetite and nausea ; 
in the later periods fi'cquent or even uncontrollable vomiting 
is not uncoinmon. ^Jlic bowels are alternately bound and 
loose. Severe fitful diarrhoea, which leaves the dropsy un- 
dirninished, is not uncommon, especially towards the close of 
the complaint. Not unfroqucntly, anatomical lesions are 
found in the intestims which explain these disturbances ; 
in other cases they arc manifestly urmmic. Treitz states 
that urea is discharged into the intestines from the blood, 
and converted into carbonate of ammonia, which acts as an 
irritant on the intestinal raucous membrane. The more 
palpable changes found in the intestines are, — ^follicular 
catarrh, dysenteric ulcers — sometimes with sloughing of the 
mucous membrane. In 220 cases of Bright’s disease collected 
by Treitz, the following conditions of thd intestines were found 
after deatli.^ 


* Prag. Vierteljahrschr., 1859. 
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Hydrorrlioea (intestines filled with yollow-greenisli fluid) 80 thucs. 
Blonnorrhoea and catanh . . . . . . CO ,, 

Croupous and ulcerous dyscnteiy Ifl j 7 

Sloughing . . 12 ,, 

Sanguineous contents without discoverable sourc** of ) ^ 

luenioiThage ) ” 

Normal fmces }> 

Contents of intestines undetemiined . . . . 11 ,, 

Secondary inflammations of the lungs, endocardium, peri- 
cardium, pleura, peritoneum or integuments, may break out 
at any period in the course of chronic Bright’s disease. The 
tendency to these constitutes one of the principal dangers of 
the complaint. Cardiac hypertrophy, valvular disease, and 
pulmonary tubercle are frequent complications. 

The following table exhibits the proportionate frequency 
■with which the various organs, other than the kidneys, are 
found affected in Bright’s disease generally. It contains tlie 
results of 406 autopsies, contributed as follows Bright, 100; 
Christison, 14; Gregory, 37; Martin-Solon, 8; Rayer, 48; 
Becquercl, 45 ; Bright and Barlow, 10 ; Malmstcn, 9 ; Fi’crichs, 
21 ; Eosenstein, 114. 


llcart. 

Lin(g.s. 

Pleura. 

Pcri(*ar- 

dium. 

rerito- 

iiuum. 

liivcr. 

Silicon. 

SUmmcli 

and 

Iiitestin(‘s. 

llraiii. 

125 times 
liYpertro- 
pi»y; 

54 times 

witli val- 
vular dis- 
ease. ^ 

55 times 
without 
valvular 
disease. 

115 times 
lerb'iiia of 
lungs ; 

52 pneumo- 
iiia ; 

8 piilmonai-j' 
■apoplexy ; 

4 gangrene; 
37 tubercle ; 

33 vesicular 
emphysc- 
uia. 

57 pleu- 
risy. 

30 iwr i- 
(airditi .s. 

40 peri- 
tonitis. 

• i 

41 cir- 
rhosis. 

38 fatty 
liver. 

! 

I 

5H I’hro- 
nie. 1u- 
iiiour. 

17 acute 
splenic 
tu- 
mour. 

30 gasli'ic, 
caUirrh ; 

85 cati'irrlj 
ami follic.u- 
lar ub-era- 
tioii of 
iutestiuc. 

13 tubercu- 
losis of iii- 
tcstille. 

■i4 san- 
guine- 
ous 
:ipo- 

l'le.vy ; 

59 effu- 
siou of 

1 serum 
uinhr 
arach- 
noid. 


In addition there were ; — 1 case complicated witli cancer of the liver ; 
4 ewes with cancer of the pylorus ; 2 typhoid ulcers of intestines ; 2 
meningitis ; 1 meningeal tubercle ; 11 tumour oerebri ; 3 abscess of lung ; 
11 nutmeg liver ; 3 lardaceous liver ; 9 contraction of spleen ; 3 di])hthe- 
ritis of intestines ; 1 softening of brain ; 6 chronic arachnitis ; 1 suppura- 
tive meningitis. 

Bright^s disease and This complication is of fre- 
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quent occurrence. In the great majority of cases the pulmo- 
nary disease is advanced to its later stages before the renal 
symptoms make their ai)pcarance. The long-continued dis- 
charge of pus from the lungs gives rise at length to waxy 
changes in the kidneys, which are followed by albuminuria and 
dropsical effusion. This is no doubt the usual history of such 
cases ; but sometimes the renal disease iweccdes the pulmo- 
nary, and the changes found in the kidneys after death are 
not invariably of tlic waxy type. 

Tlic co-cxistenee of two fatally-tending diseases might have 
been expected to accelerate the inevitable issue; yet most 
cases of this class have an exceedingly chronic course, and con- 
tinue ill a stagnant condition for months together. In the 
following remarkable instance, the pulmonary disease (already 
in its third stage) completely retrograded, and was supplanted 
by the renal affection : — 

M. C., iv\. 20, Ji iDccliuuic, w.'is admittod into the Uoyal Infirmary, Oct, 
27, 186J3. H(‘ way a woll-grown young man, witli white ])anid features, 
tlry skin, heavy eyes, and iiioderutc? a‘ilcma of the lower extremities. The 
abdomen >Yas oiilargcd fi'oiii ascites, anU the. integniutmts of the flanks and 
hypogastriuni were, (r-Ueinatoiis ; ]»uls(* 112, regular, small ; resjuvations 
21 ; tongue moist, sliglitly furred. Tin; .stale of tlie. chest on admission 
was as follows ; — Difiiiiiislicsd expansion over both apic(!S; hut more on the 
right side than thi^ left ; coiisjiicuous depre-ssion of th(< right iiifra-clavieular 
region. There was almost complete loss of resonance on the right side as 
low a.s tlic second interspace. Tlie right ii])per scajmlar regions were also 
•lull on ])ercussion. IVloist crejntation and cavernous rhonolii were heard 
beneath the cle viclc on both sides. Whispering pectoriloquy was very 
•listinct below' the. right elavicle, and ]>rcscnt, though less typically, over 
the left a]>ex. The heart's sounds w'crc natural ; there W'as no apjn-eciablo 
hypertrophy. The ex]H*ctoration wa.s cojiious, airless, purulent. 

Tlie mine was scMiity, amber-coloured, sxiee, giav. 1030, intensely 
albuminous, becoming ‘almost solid on boiling. A slight de])Osit of 
withered i:cnal epithelia and transpai’cnt tube-costs, without any, or only 
very faint, signs of fatty changes, lay at the bottom of the glass. 

The history disclosed ]>erfect health until ten months ago, when tho 
Itatient began to cough, lie attributed these syihptoms to cold taken by 
passing out into the cold air from his hot W'ork-room. His family is 
tuberculous ; a sister came subsequently under iny care with phthisis. He 
had night perspirations six inontlis ago. Three weeks before -admission 
the ankles began to sw'(‘U ; but the skin had been dry for three months. 

Cod-liver oil anti iron were proscribt^d ; a warm batli was administered 
every other evening. The patient constantly kept his bed, on account of 
the swelling in his legs increasing when he sat up. 
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For a period of two months I was unable to attend at the Infirmary on 
account of illness, but the treatment was carried on during my abscmcij 
without alteration, and the iwitieiit kept continuously in bed When I 
revisited the wards in Jun. 1865, I found the renal symptoms somewhat 
advanced ; but the pulinonai*y complaint had decidedlj” receded. The 
urine was very scant}’, varying from 12 to 18 and 26 ounces a day, with a 
specific gra\ity ranging from 1030 to 1034 ; it often deposited amoridious 
urates. On .Ian. 29th th(^ urinary dejinsit corresponded to the following 
description : — It was scanty, and composed of atro])hicd renal cells, witli 
a few excessively transpaitmt small hyaline casts, some oJ‘ wliii^li wore 
speckled with albuminous grannies and a few doubtful oil jiarticlcs (sec 
Fig. 56). The patient at this date was in a quiescent state and from 
fever. 

'Phe ch(‘st complaint was now altogether in the baelcgroiind ; then; was 
Hcai’ccly any expectoration, and the pliysieal signs indicated a marked ame- 
lioi'ation. The depi’e.ssion under the right ch'iviele was less eoiis[)iciious, 
and tile, movement improv(‘d ; the penvussion sounds \vere still nnaltemd, 
and Ihe rhomrlii still cavernous, but not abundant ; pulse varitjd from 88 
to 100 ; res]>. from 20 to 22. 



Tio, 50. Transparent hyaline cast.* from the urine of M. C., on .fannajT -0 
(•luieseeiit period). 


During Februaiy the urine became still scantier (12 to 20 ounces a day), 
with a density’ ranging from 1033 to 1041. It Ix^eamc almost solid on 
boiling. The anasarca increased, and extended into the face and upper 
limbs. Occasional vomiting took place, and the appetite failed entirely. 
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Ill the last week of Febniary the patient insisted on going home. But 
lie had not been out a single day btifore he took a violent cold, ushered 
in with r(j]MMied shiveriiigs. The anasarca increased rajiidly ; respiration 
became oj)j)res.se(l, au<l lie was imdinitted tliree days later (Feb. 26th) in 
tho following state ; — Great geiiei'al dropsy, the urine almost suppressed, 
distressing oppression of breathing. A compound jalap powder was ad- 
n»inistered ; after which he vomited and had three loose motions. 

On the following day, the patient wjis very thirsty and feverish ; tongue 
furred, r<!d at edges ; pulse 128 ; resp. 30 ; cough very distressing ; a 
scanty expectoration of numniular purulent si>uta. He complained 
loudly of pains in the abdonion. cliest, and back, especially when he turned 
in bed. 'Inhere was great iv^stlessness. 

A hot-air bath was admiiiisteri'd with tlic effect of inducing copious 
sw(;ating, and I’ediicing llui aulcma somewhat. 

Feb. 28lh.— Urine, last 24 hours, only 8 ounces ; it was intensely 
albiiniinous and deposittfd urates. TJie renal derivatives presented totally 
now characters ; tlnsy are de.lim 3 ated in Fig. 67 ; tho new feature was the 
jip])earance of massive molten-looking casts of large and medium size. Some 
of them were slightly granular in spots ; a few were also sparsely studded 
with cj)ithelium ; but there were no x^roper ex>ithclial casts ; ” there was 



Fio. 07. Massive moltoii-loukiiig e{ist>«, from the urine of M, C., February 2S 
(l»yrexiaJ iKjrioil), 

neither blood nor fut. Sonic of the large Ciists lay side by side like thick 
logs, and appeared as if si^ht in a longitudinal direction at their extremities. 
(Pig. 67.) 
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On the 28th the patient grew feebler and more restless ; obstinate 
vomiting set in, and continued nearly till death, which took place on the 
inorniug of the 29th. Only two ounces of urine were passed in the last 
24 hours of life. There were neither convulsions nor coma ; and vision 
continued good to the last. 

Antopf^j, SO hours after death. The right lung presented an exquisite 
example of retrograde phthisis. Ilalf-a-dozen small cavities were counted 
in the upp<*r lobe — all of them small, varying from the size of a pea to 
that of a horse-bean— completely lined with a thick pyogenic membrane. 
Not a particle of tubercle existed around these cavititis nor in any part of 
this lobe. The pulmonary tissue was dark and leathery, and very imper- 
fectly aiirated. The right apex was condensed, tleeply puckered, and 
traversed in various directions by thick white lines of cipatricial tissutj. 
In the lower lobe of the same lung, a vomica as large as a filbert was 
found with anfractuous boundaries composed of tnh(*rculmis matter. 
Small masses of obsolete tubercle — some cretaceous, others putty-like — 
wore scattcired sparsely through the lower lobe. 

'^i’he Irft litnff was crepitant throughout. The upper lobe contained three 
cavities — one as lug as a walnut — liiieil with pyogtuiic nnunbrane, and not 
siirrounded by tubercle. Small nodules of tubercle were scattered through 
the upjier and middle lobes — some cretaceous, some putty-like, otlnu's un- 
softeued and crude. The inferior lobe of the left lung was highly cedema- 
tous. No fluid existed in either pleura ; but old adhesions prevailed 
sjinringly on both si(h^s. 

The ^heart was of the usual dimensions ; tlic walls of the left ventricle 
WiU’e thicker than was to be expected in a case of phthisis. Jlotli 8idt‘S 
were filled with firm bulky clots of yellowish fibrine, which closfdy adhered 
to the ine<]ualities of the chamber, and sent voluminous prolongations 
into the aorta and pulmonary aitery. The formation and presence of the.se 
clots evidently constituted the immediate cause of dissolution. 

The lire?' was large and pale ; the hepatic cells well formed, and not 
containing more than the usual quantity of fat molecules. 

The fiphrn was larger than usual ; its texture soft and natural. 

I’be hulnegs weighed together 23 ounces, and the two w’cre almost 
exactly of a size. They furnished a tyi»i(?al example of the largo, smooth, 
mottled kidney. Their surface was perfectly smooth ; tho capsule, thin 
and transparent, peeled off readily without tearing the glandular tissue. 
I'lie prevailing colour of the surface was fawn, marbled here and there 
red ; the fawn colour was picked with dead white, as in ivory. The 
organs were conspicuously soft and flabby. I’he red parts of 1,he surface 
showed minute spotty and sinuous injection of the superficial ves.sel.s. 

On section, the cortex was found greatly hypertrophied : it .stood half or 
three-quarters of an inch thick on the broad ends of the cones. It had a 
full fawn colour, with broken streaks of red running through it in (iiverg- 
ing lines, from the bases of tho pyramids. The pyramids were unusually 
imle, though from the ex-sanguino state of tho cortex, they offered a jiretty 
.strong contrast of colour with the latter. The epithelial lining of the epn- 
volutcd tubes was extensively disorganised ; both cell and nucleus were 
reduced to a grauulat; fatty debris. Scarcely § single cell approaching 

£ E 
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perfe^ion could be seen. The Malpighian corpuscles were not altered in 
size ; but they were penetrated, and rendered opaque, by a granular 
material. The epithelium of the straight tubes was in much l)etter pre- 
servation ; not only the nuclei could be seen, but the outlines of the cells 
themselves. A considerable quantity of spindle-shaped fibre-cells were 
found, also medium-sized, massive-looking casts — resembling those found 
in the urine shortly before death. 

Two things appeart^d singular in relation to these kidneys, namely, that 
the urine should contain so few renal derivatives when the kidney contained 
such an immense quantity in a disorganised state ; and secondly, that this 
disorganised material should contain fat in such quantity without there 
having lieen any, or scarcely an}', in the urinary deposit. Perhaps that 
the degeneration of the epithelium only attained this maximum degree in 
that last intercurrent febrile attack which immediately preceded death ; 
and that the plugging up of the canals of the pyramids with the massive 
casts, which then appeared for the first time in the urine, was the deter- 
Ipiining condition of the suppression of urine, and of the absence from it 
of the derivatives of the convoluted tubes. 

BrigMs disaase and dkfmes of the heart and vascAilar ggefem. 
The connection of cardiac disease with renal disorder is iit 
least threefold. 

In the first class of cases, simple hypertrt^hy of the heart, 
and especially of the left ventricle, is found without valvular 
incompetency and without degeneration of the muscular fibres. 
In this class, which is a numerous one, as the table at p. 413 
shows, the cardiac affection is secondary to the renal. Bright, 
who was the first to point out this curious coincidence,* offered 
two explanations of it — either, that the altered composition of 
the blood exercised an irregular and unwonted stimulation upon 
the muscular tissue of the heart, or so impeded the circulation 
in the capillaries that a greater effort of the ventricle was re- 
quired to drive the blood through the distant minute branches 
of the blood-vessels. Traubef explains the occurrence of simple 
cardiac hypertrophy in chronic Bright’s disease somewhat 
differently. In his experience the kidneys in these cases are 
markedly atrophied.^ The contraction of the renal tissue 

♦ Guy’s Hospital Beports, vol. i. p. 890. 

t Ueber den Zusammenhang von Ilerz-und Nieren-Krankbeiten, p. 58. 

In a later communication Traube brings forward evidence to show that 
liypcrtrophy of the left ventricle is an almost constant concomitant of granular 
and contracted kidney. In 77 cases collected by him from various sources, the 
left ventricle was found hypertrophied in 93 per cent. {Deutsche Klvnik, 1859,, 



COMPLICATIONS. 4*9 

\ 

involves destruction of a certain amount of secreting structure 
and a diminution of the flow of blood through the organs. Two 
consequences follow, namely, that a diminished amount of blood 
passes from the arterial into the venous system, and that a less 
quantity of fluid is withdrawn from the arterial system for the 
formation of urine. Both circumstances, but especially the 
second, operate to increase the tension in the arterial system, 
and consequently to increase the resistance which the left 
ventricle has to overcome in discharging its contents. Tlie 
hypertrophy which follows is, therefore, according to Traube, 
a conservative or compensating change, similar, in the me- 
chanism of its production, to that induced by valvular incom- 
pctency or aortic constriction. If the compensation be corn- 
idete, the heightened tension in the arterial system occasions # 
larger transudation of water and even of urea and other urinary 
solids, through the kidneys, and in that manner materially 
helps to stave off dropsical eflnsion and uraemic symptoms. 
But should some additional obstruction to the cii*culation 
arise, through iiitercurrent inflammation of the bronchial tubes, 
or of the lungs, pleura, or pericardium, the heart — enlarged 
and strengthened though it be — no longer suffices to overcome 
the increased resistance, and dropsical effusions or urminia 
speedily make. their appearance. lYaube adduces some appo- 
site examples in which individuals with conti'acted kidneys 
enjoyed fair health, with capability of exertion, and con- 
tinued free from anasarca and uraemic disturbance, until 
the advent of some complication disordered the balance of the 
circulation, and Him the urine became scanty, and the familiar 
symptoms of renal disease, previously latent, broke forth into 
prominence. 

Benewed interest in this subject has been awakened by 
recent researches. Dr. George Johnson has discovered that 
there is a wide-spread hypertrophy of the muscular walls of 
the small arteries in chronic Bright’s disease. He finds it not 
only in the arteries of the kidneys, but also in those of the 
pia mater, the skin, the intestines and the muscles. He thus 

p. 31 5). In 187 cases of granular kidneys recently collected by Dr. Silmn 
enlargement of 4he left ventricle (without valvular disease) was found 
in 128. 
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explains the production of this hypertrophy and the manner 
in which it reacts on the left ventricle : — ** In consequence of 
the degeneration of the kidneys the blood is morbidly changed. 
It contains urinary excreta, and it is deficient in some of its 
own normal constituents. It is therefore more or less unsuited 
to nourish the tissues— more or less noxious to them. The 
minute arteries throughout the body resist the passage of this 
abnormal blood. The result of this antagonism of forces is, 
that the muscular walla of the arteries and those of the ven- 
tricle of the heart become simultaneously and in an equal 
degree hypertrophied. The persistent overaction of the mus- 
cular tissue, both cardiac and arterial, is found registered after 
death in a conspicuous and unmistakable hypertrophy.” 

' Dr. Galabin believes that the impediment to the circulation 
in chronic Bright’s disease lies not as Dr. Johnson supposes 
in the small arteries, but in the capillaries, and is due to a 
modification of the capillary attraction between the blood and 
the walls of the vessels, and that, the arterial pressure being 
tlius increased, the muscular walls of the heart and arteries 
are both hypertrophied in concert, since both have to act 
against greater resistance. 

Sir Wm. Gull and Dr. Sutton have advanced a novel view of 
the pathology of granular kidney and of the associated changes 
in the cardio-vascular system. They announce the discovery 
of a new pathological change, to which they give the name of 
“arterio-capillary fibrosis.” This consists in the deposit of a • 
“hyalin-fibroid” material in the fibrous coats of the arterioles 
and capillaries. This change may prevail extensively through- 
out the vascular system — ^in the kidneys, skin, pia mater, 
heart, lungs, spleen, stomach and retina. In its nature it is 
allied to but not identical with senile changes. It commonly 
begins in the kidneys, but it may begin elsewhere ; so that the 
hypertrophy of the heart with degeneration of the blood-vessels 
may be found associated with healthy kidneys ; and that when 
atrophy with granulation of the kidneys exists it is but part 
and parcel of a general morbid change. The granular form 
of Bright’s disease is, in their eyes, essentially an example of 
arterio-capillary fibrosis. 

These views have been sharply criticized, and are still in 
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dispute, but they unquestionably bring into true prominence 
what every observer of extended experience in cases of granular 
kidneys must have had strongly impressed on his mind — 
namely, that the renal disease is not a mere local affair, but 
that it is, rather, a part of a wide-spread tissue-degeneration 
involving the entire, or a large, portion of the body. 

In the second class of cases, valvular defects and tlieir con- 
sequences co-exist with Bright’s disease. Most of these are 
examples of endocarditis, secondary to the renal disease. But 
in other cases the cardiac and renal affections arise inde- 
j)endently of each other, and depend on some cause common 
to both — as in the following example : — 

J. H., let. 48, was admitted into the Manch. Roy. Infirmary, Nov. 22,'- 
1862. He had right hemiplegia : the mental faculties were wholly disor- 
dered ; there was gay incoherence and insanity ; no fever. The heart’s 
apex beat in the fifth interspace, half an inch outside the nipple line : a 
loud systolic bruit was audible at the ax)ex and the mid-sternal base, and 
extended up the aorta ; a faint diastolic bruit was audible over the second 
right cartilage. The mine was albuminous to about oiie-fitth : there was 
no dropsy. 

The patient remained in the Infirmary a month. The mental derange- 
ment subsided in ten days, and jierfect coherence returned. The other 
symptoms remained unchanged. He returned home ; and in a few days 
was seized with coma, which proved rapidly fatal. The autopsy revealed 
—granular red kidneys with abundant presence of fat ; cardiac hyper- 
trophy with fatty degeneration of the muscular fibres ; extensive disease 
of the mitral and aortic valves with atheromatous {)atches on the aorta : 
two old apoplectic clots were found in the left hemisphere, and wide- 
spread fatty degeneration of the arteries existed at the base of the brain. 

In this instance fatty degeneration had simultaneously invaded the 
heart, the brain, and the kidneys, and produced a triple series of symp- 
toms — all essentially independent of each other. 

The third class of cases are those in which the renal dis- 
order (congestion, &c.) is secondary and subordinate to car- 
diac disease. These cases have already been fully described 
in Chap. I. in connection with Congestion of the Kidneys, 
which see. 


XJRuSiMIA. 

Certain phenomena, chiefly affecting the nervo-muscular 
system, arising in the course of Bright’s disease, have been 
attributed to a poisoned state of the blood, from the retention 
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in it of excrenaentitious matters which the disabled kidneys 
are unable properly to eliminate. To these phenomena the 
term vrcumic has been applied ; they consist of twitchings and 
convulsions of the voluntary muscles, headache, drowsiness, 
coma, defects of sight and hearing, vomiting and diarrhoea. 

It is a marked feature of uraemic phenomena that those which 
arc of a paralytic nature affect the sensorium and the special 
senses, but not the voluntary muscles ; while those of an op- 
posite kind (exalted irritability) affect the voluntary muscles, 
but not the sensorium. Delirium is rare, while coma is fre- 
quent ; paralysis of the limbs is scarcely known (unless there 
be some anatomical lesion of the brain superadded), while con- 
frulsions are frequent. 

The mode in which uraemic symptoms enter on the scene, 
and the forms they assume, present great diversity. 

Generally they begin insidiously with headache or vomiting, 
followed by heaviness, indifference, and somnolence. These 
}>remonitories may either ])ass away in a few days without 
iurther consequence, or they may be succeeded by general 
convulsions and coma. In other instances the patient is at 
once struck down with convulsions or insensibility without any 
previous warning, or he becomes suddenly blind, or is seized 
with uncontrollable vomiting. 

The most common of these • symptoms is headmlie; few 
individuals with degenerated kidneys altogether escape it. A 
sense of heavy weight or compression is complained Of over 
the forehead or vertex. Sometimes the pain is obstinately 
fixed at the back of the neck, or behind the orbits. 

The defects of sight consist either in a dimness of vision 
(amblyopia), which comes, and goes — objects appearing as if 
veiled in mist — or in rapid and complete, though usually tem- 
porary, blindness. The convulsive seizures are often accom- 
panied with temporary loss of sight, which generally persists 
in greater or less degree for a certain time after the spasms 
have passed away. 

The ophthalmoscope reveals no organic change in the eye in 
genuinely uraemic amblyopia ; it is a purely cerebral pheno- 
menon, and not to be confounded with the haemorrhagic blind- 
ness (Eetinitis apoplectics), which is also not uncommon in 
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Bright’s disease, and which is due, as V. Graefe has shown, to 
rupture of the retinal vessels. In this latter affection (which 
is in no sense uraemic) the loss of sight is seldom complete, 
but is of a more permanent character. The production of it 
is probably due to the hypertrophy of the left ventricle which 
BO commonly accompanies a contracting kidney, and the 
iucreased tension in the arterial system consequent thereupon ; 
it is an occurrence of the same order as the sanguineous 
apoplexy to which the same individuals are liable. 

Uraemic deafness is much less common than amblyopia, and 
its occurrence is highly exceptional. 

Uraemic convulsions are of the epileptic type, and, as a rule, 
they conform strictly to that type — being accompanied with 
complete insensibility, rolling of the eyes, biting of the tongu?, 
and foaming at the mouth. The paroxysms commonly leave 
the patient deeply comatose. 

In exceptional instances consciousness is not wholly lost. In 
a lady under my care the paroxysms coincided with the cata- 
menial periods ; during the convulsions the patient knew the 
persons about her, and called loudly to be held fast. A case is 
related by Bright in which the spasms at first resembled 
cramps ; these were followed by twitchings of the hands, arms, 
shoulders, chest, and legs. The spasms were almost constant, 
and caused a somewhat hurried mode of expression when the 
patient spoke, but the intelligence was perfect. As the case 
proceeded the spasms became more and more severe, with 
I'orcible drawing up of the legs, and distortion of the muscles 
of the face ; the faculties were retained to the last.* 

An attack of uraemic convulsions may consist of only a 
single paroxysm ; more frequently there occurs a succession of 
paroxysms or fits, following each other at uncertain intervals 
of a few minutes or several hours — ^the patient lying during 
the remissions in a state of profound insensibility, with ster- 
torous breathing, pale face, and dilated pupils ; or in deep 
drowsiness, but capable of being partially roused, when spoken 
to or shaken. 

If a first attack does not prove fatal, it may recur at ir- 


* Guy’s Hospital Keports, 1840, p. 189. 
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regular iutervals of weeks or months, or be replaced by urmmic 
symptoms of some other order. 

XJrmmie coma either creeps on very gradually, passing on, in 
the course of two or three days, into complete stupor ; or it 
culminates quickly — the patient falling do>vn, as if in apoplexy, 
perhaps while w^alking in the streets, or occupied with his 
usual avocations. Cases of this class, when there is no 
anasarca, and the previous state of the urine is unknown, are 
veiy liable to be confounded with apoplexy or with narcotic 
poisoning. The following instructive illustrations of such an 
occurrence are related by Mr. Moore and Dr. llichardson : — 

Cake I.— An old soldier, named TMcc, was received into Queen’s 
HospiUl, niniiiiigham, with the following symptoms breathing laborious 
and sometimes stertorous ; when left alone the patient passes into a state 
of stupor, answers questions sensibly when roused ; pupils moderately 
dilated, indolently sensitive to light. 

It appeared that Price, having sulfered some days from diarrhavi, went 
into a druggist’s shop, and asked for a x>ciinyworth of tincture oi rhuhai h. 
The shoj)ma.u added to this dose a few drops from another bottle, ami 
Price swallowed the whole before leaving tlu‘ shop. 

Immediately after taking the above dose he bc(;ajne drowsy and vomited : 
at the suggestion of a neighbour he returned to the 8hoj>, and asked the 
shopman wlu'thcr he l)ad given him laudanum. I'lie latter told him that 
he had put in a few drops on account of the severity of his symptoms. 
Upon again reaching Ijoine he fell asleep, and continued sleeping unless 
temporarily roused. In this state he was taken into hospital, and was 
tr(‘ated as a case of opium poisoning. A mustard emetic was ordered 
immediately ; th(5 patient was kept in constant motion, and plied witli 
strong coflee. He improved considerably under the treatment, and talked 
over his old campaigns with the porter ivliu luid charge of him. Next day 
ho relapsed into a lethargic shite ; galvanism was employed without 
benetit ; he was now walked round the liosj)ihil-garden between two men, 
and strong infusion of green tea was admiiiLstered. A little improvement ■ 
followed, but at 24 p.m. he relapsed once more, and the breathing became 
more oppressed. As long as he was kept moving he could be made to 
answer questions ; but in the course of the afternoon the somnolence 
deepened in spite of the treatment. Ether and ammonia were applied to 
the nostrils ; cold wattT was diished over the face and neck ; but at 8 p.m. 
the drowsiness had become insupemblc ; the stertor augmented. Mustard 
poultices were j)ut to the legs. Venesection was tried, but when four 
ounces of blood had flowed the pulse became thread-like, and it was 
thought prudent to desist. The coma iucreiised in intensity ; and he died 
at 2.30 a.m., 44 hours after admission, and 102 hours from the time of 
taking the dose. 

A coroner’s inquest was held on the case, on account of the suspicion of 
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poisoning; but the results of the •poBt mortem went to exonerate the 
druggist, for the kidneys were found granular and greatly atrophied, and 
the urine left in the bladder was found albuminous. (J. Moore, Loiulon. 
Med. Getz., 1845, p. 821.) 

Case IT . — K woman, aged 34 3 "ears, who was given to drinking, and h.ad 
reeently been treated for prirnaiy syphilis, was seiztjd on Nov. 18th, 18.51), 
with rigors^ She was attended by a neighbouring chemist, who, on Nov. 
22iid, gave her a mixture whicli, he said, contained dilute nitric acid, nitrate 
of potassa, syrup of buckthorn, sulphate of magnesia, and water. It was 
afterwards }»roved by analysis that these were the constituent parts of tin*, 
remaining })ortion of the mixture. The medicine was sent in to the 
W(»man on the evening of the 22nd ; and after taking a large quantity of 
beef-tea, she swallowed one dose ef the mixture. Five minub^s after- 
wards slie became hysterical and convulsed, and the friends believing the 
woman to have been poisoned, summoned the druggist, who in alarm tried 
to get her to take some ipecacuanha, but witliout avail. In the course ol‘ 
the night a medical man was called in ; he found the woman in a state of 
t 3 rjdioid coma, with puiuls slightly dilated and immoveable, and the 
body at times convulsed— the convulsions assuming an epileptifonn type. 
Every available means of treatment was carried out, but the coma b(icam<j 
more profound, and seventy hours after the adininistratiou of the mixture 
above mentioned, death closed the scene. By the eoroner’s waiTant the 
body was examined, and a ehtnnical inquiry instituted. The brain was 
quite healthy ; the kidneys were greatly diseased— large, llabby, pale, 
sj»cckled, soft, and grcjasy. The analysis disclosed no poison of any sort. . 
(lliehardson, Clinical J^nsays, p, 135.) 

Case III. — A gentleman, get. 63, was driving in an open chaise through 
the village of Mortlake, in 1853 ; he was ob.served by his servant, who was 
by his side, to be constantly diuwsy ; at last he suddenly seemed t-o fall 
into a helpless state and dropjHjd from the chaise. He was convuyeil into 
a house, and J)r. Uichardson Wiis summons'd. Hr. U. found him suffering 
from all the signs of narcotic j)oisoiiing ; the pupils were fixed and slightly 
dilated. Some urine wjis withdrawn from the bladder and found to be, 
largely charged with all)umon. He recovered from the attack ; but three 
weeks later he suflered again in the same way and died with typhoid . 
coma— the urine being altogether 8Up]>ressed for many hours before death, 
and having been albumiuous throughout the illness, (Kichardsou, Clini- 
cal Ussays, p. 141.) 


The diagnosis of uraemic coma from apoplexy rests on the 
absence (in the former) of paralysis, and the partial recovery 
of consciousness between the convulsive attacks — if there be 
any. From poisoning by opium, renal coma is distinguished 
by the dilated or semi-dilated state of the pupils, and by the 
occurrence of remissions in the insensibility. From ordinary 
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epilepsy the diagnosis — apart from the antecedent history, 
which, if known, suffices to indicate the nature of the case— is 
sometimes difficult. The incidents of the seizures are often 
identical, even to the existence of an aura. As a rule uraemic 
fits want the turgid purplish countenance and asphyxial charac- 
ter of true epilepsy — the face in uraemia being nearly always 
deadly pale and the breathing easy. 

Dr. Kichardson relates the cases of two children poisoned by 
])elladonna berries, in which the symptoms closely resembled 
iira3mic coma sequential to scarlatina. The insensibility was 
complete, and the pupils strongly dilated. The examination of 
the vomited matters and of the urine furnishes, in such cases, 
the best means of diagnosis. 

In all cases of convulsions or insensibility from doubtful 
causes, the urine should be forthwith examined, and, if neces 
sary, withdrawn by catheter for that purpose. It must not, of 
course, be forgotten, that sanguineous apoplexy is a not very 
uufrequent occurrence in' chronic Bright’s disease, as in the 
case of J. H. before related (p. 421). 

Uraemic coma and convulsions may prevail separately : but 
much more commonly the attacks are of a mixed character, and 
combine several or all the phenomena just enumerated. The 
varied character and fitful course of uraemia are graphically 
illustrated in the following accurately-observed example, by 
Dr. Liebermeistcr (Prag, Vierteljahrschr., Jahrg. xviii., Bd. 
iv.):- 


Willielmina Karston, a servant-maid from the country, act. 29, was aid- 
niitted into the Greifswald Hospital on June 8th, 1859. 

Previous Histonj . — The pitient, according to her own statement, was 
perfectly liealthy in her youth. In her eighteenth year she suffered for six 
weeks from tertian ague. Three yeara ago she became pregnant : toward 
the end of lier time, cedeiua of the lower limbs set in, which, however, 
soon after the birth of a healthy child, disappeared. During the two fol- 
lowing years she continued in good health, and capable of pursuing her 
employment. In tlie firet week in November, 1868, the patient noticed, 
without previous signs of disease, slight oedema of the ankles, which 
gradually increased, and extended to the hands, face, and abdomi^n. These 
.swellings sometimes increased, sometimes diminished, but never entirely 
subsided, and latterly they steadily progressed. At firat the patient was 
able to eontinne her work ; hut she remarked that any unusual exertion 
produced considerable shortness of breath, severe palpitation, and a feeling 
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of increased heat. Headaches, which had troubled her occasionally at the 
beginning of her illness, l>ecame more frequent and more severe during tln^ 
winter, and were conjoined with fugitive disorder of vision, great WKuriiu'ss, 
and sleepiness. These attacks were never accompanied with voniitiTjg. 
The appetite was constantly poor. During the winter, dian'luea often 
oc-curretl without assignable cause, but was not of long continuance, nor 
did it recur in the last few months. Occ-asioiially there w'as cough with 
scanty cxpectonition. The urine does not seem to have been at any time 
maikedly delicicmt ; at times it was even more ahundant than natural. 
JMenstruation, at first regular, had not occurred for three months. 

PresvMt steda. — The patient was of middle height, moderately strongly 
made ; the countenance, tlie cutaneous surfaet?, and the visible mucous 
membranes, were imirkedly pale. The fat;e was sliglitly (edematous ; the 
upper limbs and the integuments of the chest and back, strongly so. The 
legs were highly anasarcous, the labia majora and abdominal parietes 
greatly swtdied, and there was considerable ascites. Hepatic- diilness 
r(‘ached irom the nipple almo.st to the borders of the ribs. The eardiae 
diiluoss was not increased in breadth, and the sounds W(U'(3 pure and loud. 
Th(‘ second sound was especially loud over the pulmonary artery. Tin? 
juilse was of normal frequency, full, hard, and incimipressible. Thcr<? 
W(U*e signs of hydrothorax and bronchial catarrh. The urine was of 
natural quantity, pale, albuminous, somewhat turbid, with ati abundant 
.s(*diment. The sediment consisted of vaginal epithelium, ])us, and casts 
of tubes of various thickness, partly hyaline, st.ructureloss, or somewhat 
twisted and folded, ])artly beset with numerous dai'k, sharply-dijlined, 
V(!ry minute granules. The appetite somewhat bad ; bowels opened 
daily. 

The patient was put on a nutritious diet, and Tinct. furi Acetatis. As 
the dropsy did not diminish, Acetura Scilhe in saturation was substituted 
on .Juno Idth ; and as this again proved inefllcicnt to pioduce diuresis, iron 
])r«^parations were resumed. 

On the night of the 22nd of June, the patient suffered from severe head- 
acln; ; on the 23rd this passed away, but returned again at mid-day on the 
24th. On the same day the sight of the right eye hecjamc .somewhat 
affected : and there was great apathy and (Irowsiness. No nausea oi* 
vomiting. On the evening of the 25th, the headae,hc vanished ; but th(j 
jKitient continued to see worse with the right than with the left eye for 
siivtiral dtiys. 

These slight uriemic phenomena then passed away, and a gcmiral 
improvement set in ; the dropsical elFusions also underwent a slow 
diminution. 

On the 15th of June, moderate diarrhcca set in, without exercising much 
influence on the anasarca, which rather increased. An effort was there- 
fore m^le to reduce the dropsy by diaphoretic measures. A hot bath was 
administered on July 5th, and afterwards the patient was wrapped in 
blankets. Copious sweating followed. The patient slept well until three 
in the morning, when a violent headache arose and continued for thre(*, 
hours. In the morning the face was found more cedematous, hot, and red ; 
and the patient complained of a severe sense of heat in the head. Pulse 
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72. After a slight interruption, the use of the haths was continued, and 
with favourable eilVcts. The anjisarca steadily diminished ; by the 30th 
of July it was confined to tlic more tlei>endaut parts of the body. The oj>- 
prtjssion of the bnsathing was quite gone ; and the appetite considerably 
improved. On the iiiglit of the 10th of August there occuiTed severe 
headache, vomiting twice, and watery stools thrice. The headache con- 
tinued lu^xt day without lever, and the patient was sunk in deep apathy ; 
wlien sjK)k<;n to she only opened her eyes. On the day following these 
symjitonis j)as.sed away ; but the headache returned from time to time. 
On the night of the 21st of August, s(;vere headaelie recurred, and persisted 
tlirougli tlie ensuing day ; in the evening the i>atient complained of buzzing 
in tlm ears and sjisirks before the eyes. Pulse was frequent. On the 
Ibllowing night, about two in tho morning, a violent paroxysm of general 
convulsions occurred, of an exactly epileptic character. Consciousness 
was completely abolished ; clonic cramps of the extremities, face, and 
trunk followed, which were of such severity that the bed shook. In about 
ten minutes the paroxysms ceased, and the patient lay quiet, foaming at 
the mouth, with frequent pulse and stertorous breathing. 'When called, 
she o|)eiied lier eyes, stared at the person addressing her, or rolled her eyes 
hither and thither. When questioned, she gave no answ^er, did not j-uo- 
trude the tongue when asked to do so, nor made any other movement. 
The jmroxysjns, with intervening pauses, in which consciousness did not 
return, wi^j c repeated dui’ing tlie night. By the morning, about twelve fits 
had thus followed each other. At eiglit o’clock in the morning conscious- 
ness had returned, hut the patient was in a highly apathetic state. She 
complaineil, when question(3d, of headache ; vision was greatly weakened. 
At nine another lit 0 (;<!iirnHl, and by midday three more had taken phace. 
The patient passed urine and hvccs under her ; and lay, in the pauses, 
witli o])eii mouth, half-shut eyes, and sterturous breathing, fully comatose. 
Pulse 11'1™120. Ill tin; arteriioon no lit occurred; in the evening the 
patient w^as still somnolent, but completely conscious ; pulse 96. The 
face was intensely o*detnatous ; in other parts the oedema had undergone 
no change. Next morning sIk*. complaintHl of gi’cat w^cakness and prostra- 
ti»)n, so that movements wen? only accomplislied with much effort and 
liain. The organs of sense W’cre no longer disturbed, and the pains in the 
liead less inti'iiso. On the following day there was amendment, but still 
the sense of fatigue, ]»rostratioii, and apathy, continued. The condition 
then became changeable ; the headache sometimes vanished altogether. 
Nevertheless, and in spite of abundant secretion of urine, the dropsy 
increased considerably. 

On the 4th of October tbere occurred a slight rigor and scA^ere headache ; 
during the afternoon, great ilyspncea set in, with a high degree of somno- 
lence. At 3 p.m. six ounces of blood w'ere witlidrawn by venesection. 
At 6 p.m. there Avas vomiting, which recurred several times ; and about 
nine, a violent eclamptic attack occurred, wdiich resembled the previous 
ones, and was followed by coma. The fits returned during the night and 
the following day about twelve times. The pupil, during the paroxysms, 
was neither dilated nor contracted, it was only feebly sensitive to light. 
The administration of calomel and Jalap occasioned copious stools : and oji 
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the moming of the 6th the patient was conscious, the face very wdemntoiis ; 
she complained of headache, and was highly apathetic. On the 7tli and 
8th the facial (edema still increased, and the arms were intensely anasarcous. 
The ascites and (edema of the feet appeared slightly diminislied. Slow 
improvement then took place. On the 22nd threatening symptoms again 
ap}»eaied, the jmins in tlie head Inv^ame intense, somnoh'nce ensued, and, 
from time to time, twitcihings of the upper (extremities. AgJiin all these 
passed over : but on the. arternoon of the 31st there was a slight fit of 
convulsions, followed by vomiting twice ; at 5 ]).m. an (‘(’lamptic paroxysm 
of gi'eat seventy (xauirred, and two more during the night. In the iiibTvalH 
l.H^tween the eonvulsivti paioxysms the i)ati(‘nt lay completely insensihlt^, 
with open mouth, stertorous breathing, and cyanotic e(nintenan(Xi. Tlui 
tee,th wert; covered with sordes. Both pujuls wtTc strongly contraett'd. 
Next day the patient was again conscious, hut dull and ajnthelic. The 
countenance was veiy (edematous ; pupils sensitive to light. This sleei)y 
indiirerimt state continued through the ensuing we(‘k. 

From the 10th of November the visual power showed great disturhanee, 
and the condition changed about. Sometimes th(‘ patient could easily 
count fingers, sometimes she could do so only iinjxjriecjtly. Pulse was of 
natiiiul (juickness, small, hard, incompressible. On the evening ot 
1 )eccmhpr 37*d, there connneiKied again a series of convnlsivo tits, whmli 
continued until the following evcuiing. On the morning of the 5th vision, 
was very imp(!rre(!t ; a light h<dd hefV>re the eyes could be se(jn with the 
left eye, hut only a glimmer was visible with the right. The ophthalmo- 
s(X)pe showed the existence of retinitis apoplet^tiea in both eyes, Tho 
patient now (joiitiniied in a state, of i)Ci 7 >etual somnolence ; but on tluj 
night of the 18th sh(? was seized with a new series of celaniptic fits, 
which wer(^ preceded by vomiting, and succe(‘ded by excessive ]>rostration. 
The disorders of vi.sion still varied in their intensity. On the 11th of 
.hiniiary a violent bronchial catarrh with pneumonia ])rought life to a 
clos(?. 

The. autopsy (li.sclosed the following : — 

lirain highly aniemie, otherwise natural ; dropsi(;al etrusionH in the 
serous cavities. Heart gr(iatly hypertrophied. Left luncf air-lcss in its 
upper lolic, oedematous in its lower. Right lung consolidated ])Osteriorly. 

Thi kidneys were in a state of fatty degeneration with beginning granular 
atrophy. 

The urine was carefully collected and examined while the patient was 
under observation. It was throughout copious in (juantity, even during the 
severest ursemic attacks ; the specific gravity varied from 1010 to 1014 ; 
the urea, though always consideTahly below tho normal average, did not 
sink any lower during the paroxysms. 

As a rule, both the quantity of urine and the excretion of 
urea diminish notably at the period immediately preceding a 
urmmic attack. Sometimes, however, very great scantiness of 
urine, or even total suppression (in acute Bright’s disease) may 
exist without evoking any uraemic symptoms. In a case of 
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scarlatinal dropsy related by Biermer, complete suppression of 
urine continued for 5 days without uraemia ; then followed a 
further period of 4-J days in which urine was secreted, but only 
in the scantiest proportions (a few tea-spoonfuls a day), and 
yet no uraemia. At the end of this second period, the urine 
began to flow abundantly for a short time, and then again 
became scanty. Three days later uraemic coma set in, followed 
by convulsions, which proved fatal. 

Uraemic vomiiimj and d/krrhum are common phenomena of 
Bright’s disease. The vomiting which occurs in that disease 
is not, of course, always uraemic. The digestive functions are 
notably impaired throughout the complaint, and a heavy or 
indigestible meal may at any time be rejected as in dyspeptic 
states from other causes. When the vomiting is really urasmic, 
it takes place without reference to the nature of the contents 
of the stomach, and is oft repeated or uncontrollable ; the 
vomited matter is a watery fluid, either distinctly ammoniacal 
to the smell, or (if acid) evolving ammonia freely when caustic 
potash is added thereto. The alvine dejections are similarly 
characterised when due to the same cause. 

Paroxysms of dyspixm. belong to the least frequent forms of 
uraemic disturbance— if indeed such attacks have at any time 
a genuine claim to the designation uimmic. Fournier cites 
some cases of this kind. Only the following somewhat doubt- 
ful exfimple has fallen under my observation. The case is 
further remarkable on account of a transitorily ammoniacal 
state of the urine. 

W. U. S., a railway porter, set. 58, was admitted into the Manchester 
Iniirniary, Doc. 0th, 1860. He was a stoutly -mode man, who had led an 
ill temperate life. He had been remarkably healthy, and had scarcely ever 
lost a day’s work. Two months before admission, his legs began to swell 
and then his face. He continued to follow his employment, though with 
difficulty, until two days before his admission. 

On admission, there was general anasarca of moderate degree ; pallid 
features ; enlarged heart ; copious urine, scantily albuminous, with an 
abundant deposit of granular and transparent casts, and renal epithelium. 
Neither casts nor epithelium showed any signs of fatty degeneration. The 
urine was sometimes highly acid tind deposited urates ; at other times it 
was highly ammoniacal w'heu voided. 

On Dec. 27th there occurred a sudden and most intense paroxysm of 
difficulty of breathing, which threatened suffocation. It resembled in every 
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respect a paroxysm of spasmodic asthma, and lasted ffw hours. It then 
passed away, and did not return again with' the same intensity ; thougli 
slighter attacks of a similar nature occurred on two other occasions. 

On Jan. 11, 1861 repeated vomiting took place : there was also a sevens 
cough with a watery expectoration and increasing weakness. Somnolence 
then set in, which gradually passed into coma and proved fatal in three 
days. 

The ai/topifry showed hyi»ertro))hied Irfl ventricle ; thickened mitral valve ; 
abundant loose vegtibitions on the aortic valves. The right auricle and 
ventricle were filled with a firm voluminous yellow fibrinous clot. 
With the exception of dense oedema of the inferior lobe of the left lungs, 
the rc^yiraUmf organs presented nothing abnormal. The Hdneys were 
I’ound gi-anular with commeneing atrophy. Tht‘ lower urinary passages 
wi*re quite free from disease. 

The ^lmmoniacal state of the urine persisted in this patient for several 
successive days ; and although the secretion wjis so chniged with carbonate 
of ammonia that it had a pungent siiitdl, and elfervesceil freely with acids, 
when quite fresh, the patient cxiierienced no pain or uneasiness about the 
bladder nor during the act of micturition — which was not unduly frequent. 
The urine contained no pus. The ammonia in this i^asc must have been 
derived directly from the blood, and not produced, as is usual in ammonincal 
ui’inos, by transformation of urea in the lower urinary passages. Such an 
oc(;urrence betokened a free generation of ammonia in the blood ; there 
w^ere no uriemic symptoms on the days when the urine was ammoniacal. 
I)i»l the eJiininatiou of ammonia by thu kidneys stave oil* uraemic acci- 
dents ? 

Theories of iiTmmia , — ^The absence of anatomical lesions in 
the brains of persons who die of uraemic coma and convulsions 
has constrained pathologists to look elsewhere for their deter- 
mining cause ; and by general agreement it has been assumed 
that that cause consists in certain alterations in the composi- 
tion of the blood, from the accumulation in it of the excre- 
meutitious matters (and the products of their decomposition) 
which, in the healthy state, are removed out of the body by 
the kidneys. The blood thus poisoned is no longer capable of 
ministering to the tranquil and healthy operations of the 
nervo-mnscular system, and engenders the various abnormities 
of motion and sense which have been just described. 

But pathologists have not been content with this general 
appreciation of the matter, and have striven to trace the 
phenomena to the presence of some one, or the derivatives of 
some one, of these excrementitious substances in the blood. 
It will not be necessary in a practical work like the present to 
enter fully into the controversies — still undecided — which have 
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arisen on this subject It will suffice to indicate the different 
views which have been enunciated ; and to express my own 
conviction, after a careful review of the observations and 
experiments adduced on all hands, that none of the exclusive 
theories of uraemia have made good their claim to acceptance. 

Hammond and Richardson, following the original notion of 
Willis, contend that the special poison in these cases is urea.* 

Frerichs maintains, on the other hand, that urea is itself 
innocuous ; that it may be injected into the veins of animals 
without detriment ; that the mischief in uraemia arises from 
the transformation of< the urea accumulated in the blood 
into carbonate of ammonia, and that the carbonate of am- 
monia BO generated is the immediate excitant of the nervous 
symptoms. Frerichs upholds this doctrine by two pro- 
])Osition8 which he claims to have proved : namely, (1), 
that carbonate of ammonia invariably exists in the blood of 
unemic patients, and in that of animals rendered* uraemic by 
I'emoving their kidneys, and can even be discovered in their 
expired air ; (2), That carbonate of ammonia injected into the 
veins of healthy animals produces fits of convulsions with in- 
tervening pauses of coma, exactly resembling genuine urmmic 
attacks. 

Treitz suggested a modification of this view. According 
to him urea is not transformed in the blood-vessels, but is 
first vicariously excreted into the alimentary canal ; here it is 
speedily converted by the gastro-intestiiial mucus into carbo- 
nate of ammonia ; the carbonate of ammonia so formed is then 
absorbed into the blood, and produces its poisonous effects. 
That urea is excreted by the intestines in Bright’s disease is 
undoubted, and its swift conversion into carbonate of ammonia 
lias been proved experimentally by Bernard. This theory of 
Treitz furnishes at least a rational explanation of urmmic 
vomiting and diairhoea, and of the presence of the volatile 
alkali in the matters so discharged. 

♦ Eichter fonnd that solutions of urea (30 per cent.) applied directly to the 
sciatic nerves of frogs, produced only slight and uncertain convulsions of the 
muscles, far inferior to those produced hy a solution of common salt. A 
saturated solution of urea produced no convulsions at all. — (F. Eichter — 
Inaug. Diss. ; Erlangen, 1860). 
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Since the theory of Frerichs was first promulgated, however, 
it has been ascertained by Richardson and Hammond that 
ammonia naturally exists in the blood of healthy animals : and 
all subsequent observers (with the sole exception of Petroff ) 
have failed to discover in the blood of animals rendered urcemic 
by the removal of their kidneys any larger amount of ammonia 
than exists in the healthy state. It has been likewise shown 
that other substances than carbonate of ammonia (chloride of 
sodium, urine, and urea) are capable, when injected into the 
blood, of evoking comatose and convulsive phenomena. 

The recent experiments of Oppler, Schottin, Peris, and 
Zalesky, seem to have given the coup de g^dee both to the 
ammonia and to the urea theories of uraemia ; and they indi- 
cate in a very clear manner, that uraemic manifestations 
depend mainly and essentially on the accumulation in the 
blood and tissues of those primary products of tissue-meta- 
morphosis (creatine, creatinine, and other extractives), which, 
in a later stage of histolysis, are converted into urea and uric 
acid. 

Inquirers into the theory of uraemia may be reminded of the 
remarkable absence of coma and convulsions — the most com- 
mon features of clinical uraemia — in cases of obstructive 
suppression of urine. The cases related in chap i., section 5, 
of the present work show incontestably that fatal suppression 
of urine from blocking up of the ureters generally runs its 
course '^nthout the usual symptoms of uraemia as witnessed in 
Bright’s disease. 

Dr. 0. Rees believes that the tenuity of the blood in Bright’s 
•disease is not without influence in the production of the cere- 
bral symptoms. Traube has still further developed this idea. 
He contends that the watery state of the blood predisposes to 
interstitial transudations ; that the hypertrophy of the left 
ventricle increases enormously the lateral pressure in the 
arterial system ; that when, from any cause, a still further 
increase in the tenuity of the blood-serum occurs, serous 
transudation takes place through the cerebral capillaries, and 
gives rise to oedema of' the brain. This oedema causes com- 
pression of the minute cerebral vessels, and determines an 
anaemic state of brain, and thereby urasmic convulsions and 
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coma. He is further of opinion that the symptoms are of a 
comatose character when the oedema and anaemia affect the 
hemispheres, and convulsive when the central ganglia are the 
parts affected. 

None of these theories, considered exclusively, explains 
satisfactorily the protean phenomena of uraemic intoxication, 
as witnessed at the bed-side. The subjects of Bright’s disease 
suffer under a deep abnormality in the composition of the 
blood and tissues. The blood is unnaturally watery and poor 
in albumen ; the blood and tissues are unnaturally charged 
Avith the primary histolytic products (creatine, extractives, &c.), 
and with excrementitious urinary compounds (urea and uric 
acid), perhaps also with the products of the decomposition 
of some of these. This state appears to induce in the 
nervous centres a proneness to sudden disorder and loss of 
equilibrium. A crisis may at any moment be brought about 
hy an exaltation of one or several of the disturbing elements, 
or l»y a suj)ervention of some new and different cause of 
irritation (hysteria menstruation). A similar hyper-sensitive 
state of the nervous system prevails naturally in early life; 
and an irritation which would be of no moment in an adult 
(teething, worms, embarrassed digestion, cutaneous irritation, 
&c.), suffices, in an infant, to awaken convulsive and comatose 
phenomena closely resembling those of uraemia. 


DIAGNOSIS AND PROGNOSIS. 

— Under ordinary circumstances, chronic Bright’s 
disease presents symptoms, and a condition of urine, so cha- 
racteristic that it can scarcely be confounded with any other 
malady. Even when dropsy is absent, a persistently albu- 
minous state of the urine, apart from heart disease, hardly 
belongs to any other condition.. 

Temporary albuminuria, as have seen (see Congestion of 
the Kidneys), occurs occasionally under a variety of inflamma- 
tory and febrile conditions, without structural changes of any 
imi>ortance in the kidneys. These cases differ fro]||Bright’8 
disease in the absence of dropsical effusion ; the quantity of 
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albumen is also generally very small ; the excretion of urea is 
natural or even excessive instead of being diminished. When 
defervescence occurs, it is speedily followed by the total dis- 
appearance of albumen. 

The real diagnostic difficulties lie : — (a) in distinguishing 
acute and curable cases from chronic confinned ones ; (h) in 
determining the precise anatomical changes going on in the 
kidneys; and(c) in detecting the disease when it is encoun- 
tered masked by an inflammatory complication or a uraemic 
[iaroxysm. 

(a) The case must be considered as belonging to tlie chronic 
and confirmed class, if the disease have crept on insidiously, or 
if it be found complicated with chronic phthisis, caries, long- 
continued suppurations, constitutional syphilis, enlarged liver 
or spleen, or hypertrophy of the left ventricle. 

If the invasion have been acute, and the albuminuria still 
linger after the abatement of the febrile symptoms, time 
becomes a necessary element in the diagnosis. With every day 
that passes by without diminution of albumen in the urine, the 
fear grows stronger that the disease has become confirmed. In 
such a conjuncture the character of the urinary deposit supplicjs 
important information. If the epithelial elements and blood 
corpuscles continue to be freely discharged, and no, or only 
trifling, signs of fatty changes ap|x)ar in tlie renal derivatives, 
there is good reason for confidence that the observer has to do 
with the declining stages of an acute disorder. If, on the 
other hand, albumen persist in considerable quantity after the 
pyrexia has passed away, and after blood has ceased, or almost 
ceased to appear in the urine, it is probable that the disease 
lias lapsed into ai clironic and confirmed state ; and if, in addi- 
tion to these untoward signs, the deposit exhibit marked fatty 
change, that probability becomes a certainty. 

It must not be forgotten that patients suffering from chronic 
Bright’s disease are subject to occasional febrile exacerbations, 
in which the urine becomes scanty, high coloured, and perhaps 
bloody. Such exacerbations are liable to be confounded with 
the acute disorder ; and when there are no clear indications of 
chroniciHf in the previous history, in the character of the renal 
derivatives, or in the co-existence of complications, the differen- 

♦ F F 2 
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tial diagnosis of the two conditions maybe quite impracticable 
until the lapse of time shall have cleared up the ambiguity. 

(h) For the differential diagnosis of the different types of 
degeneration going on in the kidneys, the reader is referred to 
the synopsis of distinctive symptoms furnished in the first 
section of the present chapter. 

(^;) When the case comes under notice for the first time, 
masked by an inflammatoiy complication (pneumonia, endo-, 
or peri-carditis, &c.,) a clue to the primary disorder must be 
sought in the previous history of the case, and in the associated 
symptoms? When dropsy (or the history of any) is absent, the 
primary renal disease is apt to be overlooked, and the case 
regarded as one of simple inflammation of the organ affected : 
the urine (in such cases) assumes a febrile character, urea 
becomes abundant in it, and its specific gravity rules high. If, 
under such circumstances, the quantity of albumen in the urine 
be but small, the absence of Bright’s disease may be counted 
on ; but the converse deduction is not invariably warranted. 
In pneumonia I have seen the urine for some days highly ” 
albuminous without, as the sequel showed, the existence of any 
renal degeneration. In pleurisy and pneumonia (and especially 
the former) the simultaneous implication of the two sides 
furnishes a strong presumption (supposing the urine be albu- 
minous) that the inflammation is not simple, but secondary to 
renal disease. The existence of cardiac hypertrophy without 
valvular disease, or of notable anaemia, also favours the suppo- 
sition of Bright’s disease. 

The differential diagnosis of urromic coma and convulsions 
has been already pointed out (see p. 425). 

The absence of casts in an albuminous urine gives no security 
against the existence of renal degeneration ; indeed, this ab- 
senqe is generally more apparent than real. When the casts 
are few in number, and small, they subside very imperfectly, 
and are apt to escape detection, even with the most careful 
examination.* In other cases the absence of casts is only 

* Some years ago I was consulted by a medical man who was suffering 
from persistent albuminuria. He himself, and another practitioner, who was 
well accustomed to such inquiries, had failed, after repeated examinations, to 
detect a single cast in the urine. The specimen of urine sent to me was set 
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temporaiy ; and I have known it most absolute in some of 
those sad hopeless cases, wlierc the renal disease is the ultimate 
upshot of an intractable strumous or syphilitic cachexia. 

Progmsis . — The prospects of a patient suffering from con- 
firmed chronic Bright’s disease are exceedingly gloomy. The 
textural changes in the kidneys are of a kind that do not admit 
of reparation. The Malpighian bodies become enveloped in an 
exudation of low plastic material, of which the only tendency 
is to progressive contraction, and the tubuli arc either blocked 
up with fibrinous plugs or shrivelled into useless filyes. The 
gland is not, however, equally affected throughout all its parts, 
and the less injured portions carry on, imperfectly, the depu- 
lative functions. As the sounder portions become more and 
more involved — and there is an almost inevitable, though slow, 
tendency to this — the work done by the kidneys grows less and 
less, and the blood is more and more contaminated with 
histolytic and urinous elements, until at length a limit is 
approached, which is incompatible with life. Long before 
this extreme limit is reached, however, death is brouglit about 
in a large number of cases by one or other of the numerous 
complications to which the subjects of renal degeneration are 
obnoxious. 

In certain more favourable cases the structural changes 
cease to advance, the dropsical effusions (if any existed) are 
absorbed, and the condition of the patient remains stationary, 
perhaps for months, perhaps for years ; and he may be able, 
with proper precautions, to prolong existence in fair comfort, 
and even to pursue light avocations, for very considerable 
periods of time. Cases protracted to five and six years are not 
uncommon, and a few instances are recorded in which the 
patient has survived for ten, fifteen, and even twenty years.* 

aside for twelve hours in an appropriate urine glass. At the end of that 
period I could not, after long searching, discover a single cast. Next day, 
however, the urine deposited an abundant sediment of very minute uric acid 
crystals. On again searching for casts I found several without difficulty — the 
precipitation of the uric acid had carried them down. 

* The protracted survivorship of some cases of chronic Bright’s disease is 
very remarkable— in some rare cases the dis eas e does not prove fatal at all. 
Possibly in these cases only one kidney is affected — its fellow remaining sound. 
That such a possibility exists may be inferred not only from great dif- 
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The tenure of life under these circumstances is exccedinf2:ly 
precarious, and an imprudent indulgence or exposure may 
bring life, in a few hours or days, to the verge of destruction ; 
the patient walks, as it were, on a slumbering volcano, which 
may at .any moment waken its fires with a fatal explosion. 

But although the final prognosis in chronic and confirmed 
cases is thus unfavourable, the immediate prospects of the 
patient may be fair, and there is still hope that by judicious 
management amelioration of the more distressing symptoms 
may be brought about. Except in the ultimate stages of the 
disease, the dyspeptic symptoms, the irregularities of the 
bowels, the dropsical accumiilations, and the bronchial catarrh, 
may be combated with good probability of success. The fol- 
lowing example is a striking illustration how near an apparent 
cure the subsidence of the symptoms may proceed, even from 
an apparently desperate extremity. 

Mr. B., a designer, of sober habits, a*t. 38, consulted me. May 9tli, 1 862. 
ITo was suffering from great and general anasarca, with ascites. The urine 
was scanty ainl intensely albuminous. There was an abundant deposit of 
tube-casts and renal epithelium. These stiuctures exhibited the iii>pear- 
aiices of advanced fatty degeneration. 

The j)atient stated that the dropsical symptoms had existed a twelve- 
month, and had come on gradually — first in the feet, then in the face — 
■without known cause. 

A fortnight after, I was requested to see Mr. B. at his own house. He 
was then confined to bed ; the swellings liad considerably increased ; the 
legs were tense, ajid incajiahle of being moved from excessive oedema ; tho 
]M,*riton(;al eflusion was very great. There was severe dyspnma (orthopneea) 
and frequent vomiting. The urine was almost suppressed. 

Taking into consideration the* state of the urine, the character of the 
deposit, and tlie time tho disease had already existed, together "with the 
threatening gravity of the general symptoms, it seemed hardly possible 
that the patient could rally to anything like seeming health : and yet this 
took place. Coin])ound jalap powders were administered freely, and 
blankel-baths applied daily. Copious \ratery motions were produced ; 
the legs burst, and an immense quantity of fluid drained away. Improve- 
ment went on steadily in the course of tho ensuing month ; in September 
the dropsy and ascites had nearly disappeared. A specimen of urine (of 
which the, flow was copious) w'as sent to me at this time for examination. 

ferenoe in the amount of disease sometimes found in the two kidneys after 
death, but more certainly from such a case as that of Dr. Moxon, in which 
one kidney was in an advanced stage of degeneration, while its fellow was 
normal. — Path. Soo. Trans, v. xix. p. 268. 
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It was only slightly albuminous, and after a diligent search I f 4 ih*d to 
iletect any casts. 

I did not see the patient after this ; but Mr. Briggs, with whom 1 saw 
the case, infonns me that shortly after, the patient went to Wales, wliere 
he continued to improve: the, oedema disappeared almost entiitily; the 
a[)petitc returned; and the strength was so far restored that ho was able 
to walk fifteen miles in a day. 

On his return to town, however, the dropsical symptoms re-appoared, 
and increased ; and a cough set in, accompanied with purulent expectora- 
tion. The pulmonary symptoms gradually advanced, and lie died in 
JSei>teinber, 18G3, about eighteen months after 1 had first seen him. 

The favourable and unfavourable signs in Bright’s disease 
have relation to the state of the skin, tlie duration of the 
disease, the degree of deviation of the urine from its natural 
quantity and composition, and the existence of complications. 

The signs which indicate that an unfavourable termination 
is not fiir distant are: — obstinate dryness of the skin, the 
urine, which had previously been abundant, becoming steadily 
scantier without proportionate increase in the specific giavity, 
evidence that the disease has existed some years, repeated 
recurrence of urtcmic phenomena, excessive serous eifusion, 
excessive cardiac hypertrophy, a persistently feverish state. 
Speedy death is indicated by the breaking forth of pneumonia 
or pericarditis, by suppression of urine or uncontrollable 
vomiting and diarrhcca. The absence of these signs may be 
construed in a lavoiirable sense, as indicating a stationary 
state, and the probability that the final issue may be yet far 
distant. 

An excessive proportion of albumen in the urine, although 
a proof of the activity of the morbid process, and therefore a 
sign of evil augury, is not necessarily prophetic of impending 
death. In a case which I saw with Mr. Stephens, the urine, 
which was examined almost daily, became constantly solid on 
boiling, for a period of more than two months. During 
this period the patient’s condition was stationaiy ; he was 
then seized with fatal pneumonia, of which he speedily 
perished. 
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TREATMENT. 

In the management of cases of confirmed Bright’s disease, 
three objects are to be especially aimed at, namely : (a) to 
hinder the further extension of the structural changes in the 
kidneys; {h) to prevent the occurrence of uraemic and inflam- 
matory accidents ; and (c) to palliate or remove certain 
threatening or burdensome symptoms — anmmia, dropsy, 
dyspeptic and uraemic phenomena, &c. 

To fulfil the first indication, the conditions under which 
the complaint originated must be carefully traced out, and tlie 
patient removed as completely as possible from their further 
influence. In some instances this is practicable ; as when the 
disease follows intemperance or long-continued exposure to wet 
and cold. In protracted suppurations, necrosis, caries, joint 
disease, stricture of the urethra and old vesical inflammation, 
the possibility of the development of renal degeneration should 
be kept in view by the surgeon, and should have weight in 
considering the propriety of operation. In all such affections 
the condition of the urine should be narrowly watched ; and 
the first appearance of albumen is a warning that the oppor- 
tunity for operative procedures is slipping away, never i.o 
return. 

There is no evidence that local counterirritants of the severer 
class— issues, setons, moxas, &c. — applied over the kidneys, 
exert any good effect ; and the ulcerations they sometimes 
leave are apt to prove intractable. Mustard poultices, tincture 
of iodine or dry cupping may be applied when the loins are 
the seat of aching pain ; but their influence on the renal lesion 
is probably ml. Blisters are inadmissible on account of their 
specific irritating effects on the urinary system. 

The patient should be habitually clothed in flannel, both 
limbs and trunk ; and the activity of the skin should be further 
encouraged by moderate walking or carriage exercise, and the 
occasional use of warm baths and frictions of the surface. 
The bowels should be opened at least once daily, and the diet 
should be light and nutritious. Milk agrees well with the 
majority of this class of patients, and may be freely partaken 
of. Two or three glasses of claret or hock daily, or a glass of 
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sound beer, are permissible ; but the stronger wines and all 
spirits agree, as a rule, badly, and should not be allowed 
unless special circumstances imperatively call for their 
administration. 

Medicinal agents of roborant character should be exhibited 
from time to time — but especially preparations of iron. I 
have been in the habit, when the secondary symptoms or 
complications do not call for special treatment, of contenting 
myself with giving 15 or 25 drops of the muriated tincture of 
iron in a wine-glass of water night and morning — combined, 
in cases of strumous aiBnities, witli cod-liver oil. If the 
tincture produces headache or disturbs digestion, some other 
chalybeate must be substituted — the citrate of iron, citrate of 
iron and quinine, the syrups of the phosphate or the iodide of 
iron, the saccharated carbonate or the ferrum redactum. One 
or other of these preparations can generally be made to agree. 
It is important to get patients with chronic Bright’s disease to 
take iron, for saturation of the system with iron is the best 
safeguard against the profound anaemia which is a fertile source 
of danger and distress to the sufferers from chronic renal 
degeneration. 

Are there any medicinal substances capable of exercising 
control over the quantity of albumen lost by the urine ? 
Exact observations do not give an affirmative answer to this 
question, though a certain reputation has been gained by the 
mineral acids (especially nitric acid), iodide of potassium, 
tannin and gallic acid. Dr. Parkes exhibited large doses of 
tannin and gallic acid without producing any diminution of 
albumen. I have in a number of cases used gallic acid for a 
period of many weeks, but could not convince myself in a 
single instance that it had any favourable influence on the 
excretion of albumen, and in some instances it occasioned 
serious gastric disturbance. Oppolzer has recommended alum, 
and the trials of Heller support this recommendation. 

Knowing as we do that persons with albuminuria and 
degenerated kidneys may preserve passable health for years, so 
long as digestion is good, the blood not too impoverished, and 
the complications kept away, the practitioner is not justified in 
interfering too actively when this stationary condition is main- 
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tained ; he should confine himself to the enforcement of sound 
hygienic rules and preventive measures. The patient should 
be made clearly to understand that he is to treat himself as a 
valetudinarian ; and that in his clothing, his eating, drinking, 
exercise, and general mode of life, he must go by rule, as the 
sole condition of not running the most fatal risks. 

The most effective means of combating the dropmal effusions 
are hydragogue cathartics and warm baths. For general use 
there is no hydragogue superior to the compound jalap powder 
Avith an additional quantity of the bi tartrate. It acts quickly, 
and procures two or three copious watery stools. The objection 
to its use is the nausea and sickness which it too often occa- 
sions. To diminish this inconvenience as much as possible, an 
active dose (for an adult 5iii of the bitartrate, and 15 or 20 
grains of jalap corrected with a little ginger) should be admi- 
nistered early in the morning twice or thrice a week. The 
operation of the medicine passes over in a few hours ; and the 
patient has leisure to recruit himself in the intervals between 
the doses. This proceeding is less harassing than to keep up 
a continuous purgation of less activity. 

Christison speaks in high terms of gamboge, which he 
employed in doses of 5 grains, sometimes 7, and very rarely 
5 grains, every second day, or in urgent circumstances every 
day. To prevent griping he had it finely pulverised with 
half a draclnn of the bitartrate of potasb. Colocynth, 
scammony, and elaterium have also been employed on diverse 
hands. When the serous accumulation is very threatening, 
and immediate efiects are demanded, no remedy is superior to 
elaterium. It may be given in doses of one-sixth, or one- 
fburth of a grain every three or four hours, until free 
evacuations have been obtained. In the employment of 
purgatives, it must not be overlooked that exhausting 
diarrhoea sometimes occurs spontaneously in the later periods 
of the disease, and that the use of drastics has been known 
to originate this untoward symptom. It is necessary, there- 
fore, to watch the action of these evacuants, and to immediately 
desist from their use if the diarrhoea shows signs of proving 
intractable. 

Warm baths are unquestionably the most effective of dia- 
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phoretics ; they not only promote cutaneous transpiration, but 
often increase the secretion of urine at the same time. They 
may be applied in all their varied modifications — warm "water, 
hot air, steam, or the blanket-bath. When one modification 
fails another may succeed. Dr. Liebermeister describes as 
highly effective, a method of applying the warm water bath, by 
which the temperature is gradually raised after the bather is 
immersed. When the patient first enters the bath the tein- 
l)erature is 98° ; it is then gradually raised by the admission 
of warm water to 108° ; after remaining in the bath about 
thirty-five minutes, the patient is packed in hot blankets.* 

Unpleasant consequences — ^lieadache, sulfusion of the face, 
unwonted heat of skin — occasionally follow the use of warm 
baths, and may even necessitate their abandonment. Generally 
these inconveniences diminish as the remedy is repeated ; and 
after a few trials patients with chronic renal disease nearly 
always take their baths with pleasure as well as with ad- 
vantage. 

Of pharmaceutical diaphoretics, Dover’s powder, James’ 
powder and liq. Ammon. Acetatis have been chiefly used ; 
their effect is very uncertain. 

Diuretics are of much inferior value to purgatives; but 
when there exists a tendency to spontaneous diarrhoea or to 
severe gastric derangements, wc are constrained to abandon 
the latter for the former. My experience of diuretics has not 
given me a high opinion of their efficacy. The testimony of 
authors on their utility is conflicting. In judging of their 
effects, some observers have not sufficiently considered that a 
spontaneous diuresis is the normal outgoing of acute renal 
dropsy tending to recovery ; and that in patients with con- 
tracting kidneys profuse diuresis is an ordinary feature of the 
quiescent state in the middle periods of the disorder, so that 
when the urine becomes scanty and the dropsical effusions 
increase during an intercurrent febrile exacerbation, the re- 
establishment of the diuresis and the diminution of the 
anasarca on regaining the quiescent condition, must not be too 
hastily attributed to the diuretic which chanced to be employed 
pending the pyrexial attack. 


* Prag. Vierteljahrschr., 1861. 
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Diuretics of the most opposite classes have been recom- 
mended by different writers. Bright, who had but slight con- 
fidence in diuretics, was in the habit of prescribing uva ursi 
and pyrola umbellata. Christison relied on digitalis combined 
with cream of tartar. Raycr perceived little advantage in 
digitalis or squills, and he found that they almost always, at 
length, deranged the stomach. Horse-radish tea,* according to 
his experience, oflPered of all diuretics the best chance of suc- 
cess. Spruce beer is a much more agreeable beverage, and its 
diuretic action is probably not inferior. My colleague. Dr. 
Eason Wilkinson, has repeatedly obtained good results from 
its use ; and on his recommendation I have tried it myself in 
a number of cases, with favourable effects ; it agrees well with 
the stomach, and quenches the thirst which not unfrequently 
torments patients with Bright’s disease, more effectually than 
any beverage I know. 

Tincture of caniharides was employed by Dr. Wells in seven 
cases, in doses of 30, 50, and even 60 drops per day, with good 
effect in five, Bayer also reports well of it in some cases ; but 
he adds, not without reason, it is an uncertain remedy, which 
might be dangerous in inexperienced hands.” 

I have tried in my own practice dandelion, broom-tops, and 
belladonna with unsatisfactory results. 

When other means of evacuating the dropsical effusions fail, 
and the tension of the integuments threatens erythema and 
gangrene, there is yet a resource in acupuncture or incision of 
the legs. This rapid and easy method has the disadvantage 
that, unless stringent precautions are taken, the punctures are 
liable to become the focus of erysipelatous inflammation, which 
may spread and pass into sphacelus, with disastrous conse- 
quences. This mishap is quite as likely to follow needle 
punctures as incisions, and after trial of both plans, I prefer 
the latter. One or two cuts with a lancet should be made 
lengthwise in the calf of the leg, or one of them may be placed 
on the dorsum of the foot. The incisions should be three- 

* Half an 6unce of the root infused in two pints of water was the dose with 
which Bayer usually began ; this was gradually increased to one and one And 
a half ounces. The dried root makes a less acrid infusion tlian the fresh root, 
of which a smaller- quantity must be used (Mol. d. Beins, ii., p. 152). 
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quarters of an inch long, and penetrate fairly into the subcu- 
taneous tissue. To prevent eiysipelas the following directions 
should be carried out : the incised member^ should be wrapped 
in hot, moist flannels ; these should be changed frequently — at 
first every two or three hours. At every change, the legs, and 
especially the incised parts, should be thoroughly sponged with 
warm water, and the flannels which are soaked with the dis- 
charge should be completely cleansed before they are reapplied. 
Traube recommends that the incisions be frequently washed 
with chlorine water. Under such precautions this treatment 
maybe carried out with safety — always with great relief at the 
time, and sometimes with prolonged advantage. 

In those cases which are characterised by a copious flow of 
urine (contracting kidney), dropsical effusions, if present at 
all, are usually slight and partial ; and their existence depends 
chiefly on the watery state of the blood, and the lowered 
tonicity of the blood-vessels. In these cases, diuretic and 
cathartic remedies avail little to diminish the cedema ; better 
results are obtained by ferruginous preparations, tonics, and 
mineral acids. If the patient’s general health can by these 
means be efiectually improved, the serous efrusions will not 
delay their disappearance. It is in cases of this class likewise 
that change of air, or even a sea-voyage, may be recommended, 
provided always that the disease be not too far advanced. 

The treatment of hroncliM catarrh and secondary injiamma- 
Hons requires to be undertaken with a remembrance of the 
primary mischief. Mercury and blood-letting are inadmissible 
-—the former (unless in the most guarded way) on account of 
the peculiar susceptibility of the system in Bright’s disease to 
mercurial preparations, the latter on account of the deep 
undermining of the strength which has already taken place. 
Internal antiphlogistics — aconite, digitalis, and antimony — 
may be freely used ; also external applications — chloroform 
epilhems, hot poultices, dry cupping, &c. 

The dyspeptic symptoms are readily controlled in the early 
periods by a careful revision of the diet, and the use of vege- 
table bitters, prussic acid, and antacids. When obstinate 
vomiting of ursemic origin sets in, it is very diflicult to 
subdue ; creasote, morphia and ice permitted to mvlt in the 
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mouth, are the most eflPcctive remedies. Diarrhoea of similar 
ori^n must be combated by acetate of lead, opium, and 
sulphuric acid. 

When urmmk symptoms show themselves, renewed efforts 
should be made to increase the flow of urine, and to awaken 
the vicarious activity of the skin and intestines by the mea- 
sures already described. If coma and convulsions have actually 
seized the patient, further energetic action is demanded. 
Frerichs, consistently with his view that carbonate of ammonia 
is the actual poison in these cases, recommends a treatment 
designed to neutralise the free ammonia, and reduce it to a 
state of innocuous combination. He directs chlorine (which 
may be inhaled in the gaseous state or taken dissolved in 
water) and the vegetable acids to be taken internally, the 
body to be sponged with vinegar, and vinegar to be used in 
injections. 

During the convulsive paroxysm, chloroform inhalation is 
the most prompt and ready means of controlling the spasms. 
When the uraemic paroxysm begins with drowsiness and 
gradually passes on to insensibility, or when convulsions occur 
only as breaks in a continuously comatose condition, chloro- 
ibnn affords no prospect of relief. 

At the time wlien Bright, Christison, and Eaycr published on 
this subject, everything in the shape of an apoplectic or con- 
vulsive seizure was the signal for immediate and copious vene- 
section ; it is not surprising, therefore, to find in the cases they 
recount that free and repeated bleedings are almost invariably 
chronicled in the next sentence to that announcing the advent 
of the uraemic paroxysm. Dr. Eichardson has recently advo- 
cated the same plan. The immediate effect is, unquestionably, 
in a large number of cases, to relieve the insensibility ; con- 
sciousness sometimes returns as the blood flows. But the in- 
discriminate use of this powerful remedy is the surest way to 
bring it into ultimate disrepute- A distinction should be 
drawn according as the renal disorder is acute or chronic, and 
according to the strength and general condition of the patient. 
It must be borne in mind that an impoverished and watery 
state of the blood is an effective factor in the generation of 
uraemic phenomena, and that a blood-letting, though it may 
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relieve a present attack, increases the predisposition to future 
attacks. In the uraemic coma of acute Bright’s disease, and in 
certain classes of puerperal eclampsia, the blood is as yet not 
materially impoverished, and the type of renal mischief is one 
that gives full hope of eventual recovery, while the attack itself 
is of extreme danger. In these, venesection — free, and even 
repeated — is decidedly and urgently demanded. But the matter 
stands otherwise when the renal mischief is chronic and incur- 
able. The attacks themselves are not so imminently dangerous 
as when occurring in the acute form of the disease ; patients 
Ireqnently survive repeated urajmic paroxysms without the aid 
of venesection ; the blood is commonly thin and poor ; and 
lastly, there is not any prospect of ultimate recovery. Under 
these circumstances loss of blood is more likely to shorten than 
to lengthen life. Further, as Christison remarks (speaking of 
advanced renal mischief), when the torpor becomes consider- 
able the removal of blood seems of little or no use. In some 
of the cases reported by Bright, death occurred from coma on 
the very day of free and repeated venesection. I can only con- 
ceive of two contingencies in wln’ch withdrawal of blood, in 
([uantity, is justifiable in chronic renal disease ; one is, when 
coma comes on rapidly in a person whose constitution is not, 
as yet, seriously deteriorated, and whose prospects of life (ab- 
stracting the uraemia) may extend to many months or some 
years ; the other is, when there is a necessity for temporary 
i-estoration of the faculties paramount to the general chance of 
prolonging life. 

When the comatose symptoms come on gradually, the 
measures before enumerated should in every case take 
precedence of blood-letting. 
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P URULENT formations in the substance of the kidney 
arise under three conditions, namely : (1), phlegmonoid 
inflammations ending in circumscribed abscess ; (2), multiple 
abscesses from purulent infection ; and (3), occasionally from 
einbolisin.* 

* Dr. Johnson describes another form of ‘^suppurative nephritis,” in which 
pus is produced in the uriniferous tubes by transformation of the renal 
epithelium. This condition he found associated with the occurrence of 
“purulent casts” in the urine. I have frequently noticed casts of this 
cliaracter, but am disposed to explain their appearance differently. It is not 
very rare in Bright’s disease, to find, in the urine, cells attached to fibrinous 
casts with double or triple nuclei. But this is no mors evidence of pus than 
the occurroDce of the pale corpuscles in the blood (which are, anatomically, 
indistinguishable from pus corpuscles) is evidence of pus in the, blood. When 
the renal cells proliferate rapidly, they assume very much the appearance of 
pus corpuscles, and display cleft nuclei. 

The oases adduced by Dr; Johnson are quite inconclusive ; the first (case 28) 
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It is necessary to distinguish between abscess situated in the 
substance of the kidney, and purulent distension of the pelvis 
and infundibula, with ultimate sacculation of the organ (pyo- 
nephrosis). These two conditions were confounded under the 
common name of “ abscess of the kidney,” until Rayer pointed 
out the distinction between them. 

1. PMeffmonoid ahsems is nearly always confined to one 
kidney. It may be due to external violence (blows or fells on 
the loins), or to inflammation and suppuration round a calculus 
or calculi lodged in the substance of the gland, or it may arise 
as a sequence to suppuration of the lower urinary passages. In 
the last mentioned cases the abscess is generally due to exten- 
sion of the inflammation by continuity of tissue along the 
straight ducts of the pyramids ; sometimes, however, where 
the primary inflammation is confined to the bladder or urethra, 
the connection of the two (pyaemia being absent) is difficult to 
explain, except on the obscure idea of sympathy. An abscess 
formed in any of these ways may involve the whole kidney in 
destruction and convert it into a bag of pus. 

An abscess of the kidney generally opens into the pelvis of 
the organ, and its contents are discharged by the ureter. This 
is by far the most favourable issue. Sometimes the pus works 
its way out in other directions ; it may penetrate the tunica 
propria posteriorly, and be evacuated in tlie loins ; and recove- 
ries have taken place even after this event, though generally 
such cases prove ultimately fatal. A renal abscess, more rarely, 
bursts into the colon or duodenum, and is discharged by stool ; 
or it penetrates into the peritoneal sac, causing rapid death ; 
in still rarer cases, it has been known to push into the cavity 
of the thorax and be evacuated by coughing. 


was an example of Bright’s disease complicated with boils ; pysemia followed 
..and metastatic abscesses were found in the kidneys and lungs ; the second case 
-(No. 29) seems to have been an example of the mottled white kidney acutely 
developed — complicated with cutaneous erysipelas, but otherwise not unusu^d 
in its course. In the third case dropsy and albuminuria of sudden onset had 
come on in an intemperate and gouty man. Dr. Johnson found purulent casts 
in the urine, but ^ter a while they disappeared, and the patient survived 
nearly a year. To apply the term suppurative nephritis to cases like the two 
last is likely to mislead, for they differ nowise clinically from typical Bright’s 
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The symptoms of circumscribed abscess of the kidney are 
pain in the affected organ, fever, hsematuria, successive (often 
regular) rigors ; and, if the collection be sufficiently large, a 
fulness or fluctuating tumour is perceived in the renal region. 
When the abscess bursts into the infundibula there is sudden 
and copious discharge of pus with the urine — or, if it burst 
into the intestines, with the stools — followed by simultaneous 
subsidence of the tumour. In the absence of fulness in the 
renal region, or of signs of pointing in the loins, the diagnosis 
is necessarily uncertain. Pcrincphritic abscess is sometimes 
accompanied with hsematuria, and other signs greatly resem- 
bling those of abscess in the renal substance.'^ Albuminuria 
is by no means a necessary symptom of suppuration in the 
kidney. It may be wholly absent, or the urine may contain a 
small quantity of albumen. When abscesses of the kidney 
form slowly in the course of suppurating disease of the lower 
urinary passages, they arc usually unassociat'ed with any special 
symptoms, and their existence may not be suspected until the 
autopsy. 

Sometimes the contents of a renal abscess, instead of being 
evacuated, are gradually -inspissated ; the liquid parts of the 
pus are absorbed, and the residue is dried up into a putty-like 
mass containing shrunken pus corpuscles mixed with consider- 
able quantities of phosphate and carbonate of lime. When an 
abscess dries up in this manner it may lie permanently latent, 
and give no further trouble. The destruction of one kidney in 
this way is compensated by enlargement of the opposite healthy 
organ, which is thus enabled alone to carry on the renal 
ftuiction. 

Treatment — ^When external violence has been so inflicted 
that there is reason to apprehend suppurative inflammation, 
the loins should be freely cupped or leeched ; absolute rest and 
low diet should be enjoined for several days, and the bowels 
kept open by emollient glysters. The same treatment should 
be followed in principle, but modified to suit the accompanying 
circumstances, if abscess is threatened from renal calculi. 

When signs of pointing in the loins are recognised, they 
should be encouraged by warm poultices ; and as the pus ap- 
* See a case by Todd. din. Lects. on Ur. Dis., p. 30. 
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proaches the surface it should be evacuated, in order to forestall 
the danger of evacuation by the more dangerous channels of 
the peritoneum or thorax. Too often the original cause of the 
suppuration (impacted calculi or disease of the lower urinary 
passages) is irremoveable, and the evacuation of one abscess is 
liable to be followed by the formation of others, which at length 
exhaust the patient.* 

2. MuUiple ar nutastaik abscesses. — Secondary abscesses are 
sometimes found in the kidneys, as well as other parts of the 
body, after death from pysemia. The kidneys are, however, 
less frequently the scat of such abscesses than the lungs and 
liver. In 2161 autopsies performed at St. George’s Hospital, 
Dr. Chambers found pyaamic abscesses in the kidney 12 times : 
in the lungs 106 times, and 22 times in the liver. The impli- 
cation of the kidneys has been found in pyaemia from almost 
eveiy cause — after amputations, lithotomy, lithotrity, and other 
surgical operations, gangrenous affections, carbuncle, glanders, 
variola, chronic suppurations, especially of the lower uiinary 
passages. In four instances Dr. Chambers found the kidneys 
free from abscesses when the pyaemia had arisen from disease 
of the urinary passages themselves. 

The primary disorder (pyaemia) is of such overwhelming 
gravity, that the renal lesion becomes by comparison un- 
important. No symptoms are known whereby the existence 
of multiple abscesses in the kidneys can be predicated with 
certainty during life. A strong probability that such abscesses 
exist, will arise if, with evident pyaemia, the renal regions are 

* Illustrative cases of abscess of the kidney may be found (in addition to 
those indicated at the head of the chapter) in the following sources : — Lanrct, 
1847, i., p. 335 ; 1853, i., p. 32 ; 1^63, ii., p. 69 ; 1873, ii., p. 772. Med. 
Tiniea and (7«2., 1854, i., p. 23; and ii., pp. 241, 343 ; 1874, ii. p. 632. 
Med. Oozette^ vol, xix., p. 888 ; xxiv., p. 563 xxvii., p. 141 ; xlv., p. 252. 
Path. Soc. Trane., 1849-1850, p. 234 ; vol. v., pp. 178, 179 ; xiii., p. 131. 
Gaz. Hehd., 1863, p. 40. DMin Uosp. Gaz., 1854, p. 147 ; and vol. i. 
p. 121. Med. Chir. Jtev. (1824 — 1834), new series, xii., p. 81 ; xix., pp. 
159, 234. Med. Comm^nta/ries, vii. p. 41. 3fed. Facts and Ohs., vi. K(>. *‘1. 
Encyd. d. Sc. Med. v. 54, h. 19. Wilson, Lects. on dis. of nr, orf/nns. 
Lend. 1821, pp. 281, 283. Seanett, Clin. Leeti., ind ed., p. 7‘il. Ulrtch, 
eUtd 6y Rotemtein, 1. c., p. 287. Southey, Clin. Soc. Tram. 1869, i'. AS. 
Bumia, Med. and Surg. Rqy. of New OrUam, 1868, p. 620. BovgJt, Amer. 
Joum., 1870, p. 280, also Arch. Gin., 1869, p. 348, 
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painful on pressure and a considerable quantity of albumen be 
discharged with the urine. 

Sometimes the sccondaiy abscesses Ju pymmia arc almost 
confined to the Iddneys, as in the following example : — 

On Jan. 9, 1865, I examined the body of a man, aet. about 45, wlio had 
died in the Sjilford Workhouse, a day or two after his admission, of some 
obscure disease. The bladder was found thickened and contracted ; the 
mucous membrane softened, red and congested, but not ulcerated. Th(; 
uretei’s were dilated to the thickness of a large quill. The kidneys were 
enlarged to about twice their natural size, and riddled with hundreds of 
minute abscesses, the largest of which were about the size of a horse-bean 
and the smallest like .jiins’ heads. They were distributed through the 
substance of the organs .and on their surfaces, mostly aggregated into 
groups varying fi’om the size of a sixpence to that of a Horin. Each .abscess 
was surrounded with a red inflamed .areola. Some of those on the surface' 
appeared thinned away almost to bursting, and in places, j’esembled a 
patch of h(irpetic eruption. Not one of these abscesses had opened into 
the infundibula ; and if pus had made its way into the ureter from the 
kidney it must have drained along the nriniferous ducts. On section it 
was seen that the little abscesses displayed a general tendency to jange 
themselves end to end, in lines following the direction of the ducts of th(' 
pyramids. 

There was about 8 oz. of urine in the bladder : it deposited, on standing, 
an abundant sediment of pus ; it also contained a good deal of albumen — 
more than the pus accounted for. Careful examination failed to discover 
casts of tubes of any sort. 

Both lungs contained a few secondary abscesses ; there Avas abundant 
recent pleurisy on both sides. The right hcjirt was somewhat dilated ; 
otherwise the organ was healthy. The liver was healthy. 

The pyffiinia in this case appeared to have arisen from chronic cystitis. 


3. Rmal Embolism . — It was well known to Eayer that rheu- 
matic endocarditis was sometimes attended with the formation 
of numerous deposits of a yellow colour in the kidneys, which 
he considered to have the nature of plastic lymph. He de- 
scribed and figured such cases under the designation of 
nephrite rhumatismale.” * But it was not until the doctrine 
of embolism was worked out by Kirkes, Virchow, and others, 
that the real nature of these lesions was understood. 

The loose fibrinous vegetations which beset the aortic and 
mitral valves in endocarditis are apt to be detached, and swept 
away with the current of blood into the arterial system, and 
to be finally impacted in some small artery in the brain, 
* Bayer, 1, c,, t. ii., i). 73. Atlas, pi. v. 
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kidneys, or other part. But it is not solely in endocarditis 
that such masses arc dislodged and carried away. The same 
may happen in atheromatous erosions of the valves and aorta ; 
or a portion of the fibrinous lining of an aneurism may be 
detached and whirled away to the kidneys and other places.* 

The effect of the lodgment of plugs or emboli from any of 
these sources in the arteries of the kidneys varies with their 
magnitude. Small emboli either do not produce any appreciable 
symptoms, or they merely occasion a dull uneasiness in the 
renal region ; and their existence is only ascertained by in- 
spection after death. But if one of tlie larger arteries is 
plugged up, not only docs the occurrence produce symptoms 
referrible to the kidneys (sudden acute pain in the loin shooting 
down the ureter), but it may, under favourable circumstances, 
even be diagnosticated during lifc.-j* 

In three cases of embolism described by Kirkes (in which 
death ensued from softening of the brain, consequent on ob- 
struction of one of the main cerebral arteries, by a fibrinous 
plug derived from warty vegetations on the valves of the left 
heart), the kidneys were the seat of numerous masses of yellow 
deposit surrounded by red areolm. An injection thrown into 
the renal artery did not penetrate in the least degree into these 
yellow patches. The further researches of Virchow and Beck- 
mann have added some particulars to the description of Kirkes. 
The yellow spots are situated almost exclusively in the cortical 
substance ; they are frequently wedge-shaped, with their bases 
bulging underneath the tunica propria, and their apices pointing 
toward the infundibula. They vary in size from a hemp-seed 
to a hazel-nut. At first they look like red hasmorrhagic patches ; 
in the centre of each there soon appears a yellow spot. This en- 
larges by cell-growth, and either softens in the centre (breaking 
down into a fatty d^hris;mox^ rarely into genuine pus) or finally 
contracts into a cicatricial remnant, with destruction of the 
adjacent secreting tissue. It is necessarily a matter of extreme 
difficulty to demonstrate the existence of obstructions or plugs 
in the minute vessels at or near one of these yellow spots, and 

* See tlie liistoiy of a case of aortic aneurism, by Murchison and Moore, in 
vol. xlvii. of the Med. Chir. Trans., p. 129. 

t Such a case is related by Traube, 1. c., p. 77. 



454 


^ RENAL EMBOLISM. 


some doubt yet hangs over the demonstration. When one of 
the main branches is obstructed, the embolus is more easily 
discovered, and the appearances are somewhat different. The 
first effect of cutting off the arterial supply of a considerable 
section of the kidney is to produce intense hyperaemia of the 
surrounding parts, which results in rupture of the Malpighian 
capillaries and effusion of blood into the surrounding tissue. 
In this way a wedge-shaped apoplectic area is formed, em- 
bracing the whole thickness of the organ. 

As a rule, the effects of embolism in the kidney arc of very 
slight clinical importance ; they pass by in the immense ma- 
jority of cases, without recognition ; their occurrence is always 
secondaiy to some much more grave primary disorder, which 
altogether dominates the prognosis and treatment. Sometimes 
the larger ones go on to suppuration, and, still more rarely, to 
gangrene. 
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l^ORBID ANATOMY . — Inflammation of the pelvis and 
calyces of the kidneys, or pyelitis, may be acute or 
chronic ; it may involve the two sides, or be confined to one. 

In acute pyelitis the mucous membrane is injected ; some- 
times minute ecchymoses dot its surface, and blood may be' 
effused on it ; the epithelium is mor^ or less hrecly shed, and 
a.t a later period pus is formed. In rare cases, the surface is 
lined with false membranes (diphtheritic pyelitis) which are 
liable to be detached, and to block up the ureter. 

In chronic pyelitis the mucous membrane has a dead-white 
colour, sometimes grey, or. slate ; either it is not at all injected 
or it is traversed by dilated veins. The membrane is also 
thickened, and the pelvis and infundibula are dilated. This 
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dilatation, as it proceeds, encroaches more and more on the 
substance of the gland : first the papillae arc flattened or 
obliterated ; next the pyramids, and finally the cortex are 
gradually annihilated, and the organ is wholly excavated (or 
sacculated) and transformed into a multilocular pouch filled 
with pus. Eaycr describes and figures examples in which the 
pelvic membrane was studded with minute vesicles resembling 
sudamina. 

IVhcn the disease js due to the lodgment of calculi, ulcera- 
tions may exist on the mucous membrane, and sometimes these 
have been known to lead to perforation, with ctfusion of pus 
and urine into the surrounding cellular tissues, or into the 
intestines or peritoneum. These accidents usually occur after 
sacculation and dilatation of the kidney have taken place, but 
sometimes when the organ does not transcend its ordinary 
dimensions. 

When the pus and urine lodged in an excavated kidney fail' 
to find a free exit through the ureter, from blocking up of its 
channel by a calculus, a clot of blood, thickened pus, tuberculous 
or cancerous (Mms, &c., these fluids accumulate behind the 
obstacle, and distend the organ into an abscess-like cavity 
(pyonephrosis), which sometimes forms a i)alpablc tumour in 
the flank. The matter so incarcerated may open a way for 
itself in any direction — backward through the loin ; downward 
along the jisoas muscle into the iliac fossa, or under Poupart’s 
ligament ; upwards into the bronchial tubes, though this is 
rare ; more frequently it penetrates into the duodenum or 
colon ; or lastly, into the peritoneum. 

In the cavity of the inflamed pelvis there are often found, in 
addition to pus and urine, blood, urinary calculi of various 
‘shapes and number, calcareous crusts, hydatids, tubercle, 
cancer, or whatever other foreign or adventitious matter may 
have been the cause of the inflammation. 

If the urine remain acid, uric acid and the urates may be 
precipitated in the interior of the pelvis ; but if it become 
ammoniacal, as it commonly does in advanced cases, the mixed 
phosphates are thrown down. These are sometimes produced in 
great quaiftity, and mingling with the pmmlent contents of the 
sac, thicken the whole into a semi-fluid mortar-like substance. 
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In other cases, the phosphatic matter forms incrustations, which 
adhere in places to the walls of the cavity, or lie loose as friable 
concretions. Sometimes, again, the excavated organ, instead 
of forming a tumour (or as a subsequent stage to such tumour), 
slowly contracts, until at length it is reduced to a shrivelled 
pouch weighing only a few drachms. 

In other instances, the pus is gradually inspissated and 
impregnated with mineral matter (carbonates and phosphates 
of lime and magnesia) until it is converted into a putty- or 
chalk-like material, which fills up the compartments of the 
sacculated kidney. Sometimes the fibrous septa which sei)arate 
the compartments are extensively calcified. In an example of 
this kind (exhibited by Dr. John Mcdd to the Manchester 
Medical Society) which was handed to me for examination, a 
saw W'as required to cut the kidney across, and a piece of one of 
the bony septa which was ground down displayed, under the 
microscope, the characters of tine bone, though in a rudimen- 
tary state. A fine specimen of similar transformation is pre- 
served in the museum of the Manchester Infirmary, of which the 
di’awing on the next page (Fig. 58) is a representation. 

It rarely happens, in cases of chronic pyelitis, that the other 
jjarts of the urinary apparatus are free from disease. The most 
common combination is chronic cystitis with dilated, thickened, 
suppurating ureters. The substance of the kidney, or what 
remains of it, is likewise involved at length in a degeneration 
of the nature of chronic Bright’s disease (pyelo-ncphritis) ; and 
if both kidneys are aficcted, the usual symptoms of that dis- 
order present themselves — general anasarca and characteristic 
changes in the urine. 

Etiology . — The syini)toms of pyelitis, and the varied acci- 
dents which it may present during its course, whether acute or 
chronic, have so direct and intimate a connection with the 
cause of the inflammation, that j)ractically it is necessary tu 
couple the description of the different species of pyelitis with 
an etiological condition. This is so far true that the designa- 
tion, pyelitis, expresses nothing more than an anatomical fact. 
As a nosological heading it includes numbers of cases whicli 
have little real clinical affinity. In a certain number of cases the 
inflammation of the pelvis and its appendages is an important, 
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perhaps the most importaDt, feature of the patient’s com- 
plaint ; but in the majority of cases pyelitis is a subordinate 



Kii;. A .sat'culjiti'd Kidney laid o]h*h ; tlio cavities filled with :i solid 
liutty-like nuitter. 


and often insignificant incident in the history of some graver 
disease. Pyelitis may arise under very varied conditions, 
viz. : — 

(1) From over-doses of turpentine, cantharides, and other 
stimulating diuretics. 

(2) Some degree of pyelitis usually accompanies both acute 
and chronic Bright’s disease and diabetes. 

(3) Certain general diseases are sometimes complicated with 
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a degree of pyelitis — typhus and other eruptive fevers, pyaemia, 
scurvy, diphtheria, cholera, carbuncle, &c. 

(4) From mechanical irritation produced by the presence of 
a foreign body in the pelvis of the kidney or infundibula — 
urinary gravel and calculi, hydatids and other parasites, blood- 
clots, cancerous and tubercular deposits, 

(5) From stagnation and decomposition of the urine in the 
pelvis and infundibula. Simple stagnation of tlic urine (with- 
. out decomposition), from an obstruction in the ureter, usually 
causes only dilatation (hydroneplirosis); but if it occur suddenly, 
the pressure of the dammed-uj) urine may excite acute pyelitis.* ** 
Severer inflammatory changes occur if the stagnant urine 
becomes decomposed, and its urea converted into carb. am- 
monia. It is probable that the intractable, generally fatal, 
pyelitis which sometimes follows pregnancy arises in this way. 

(6) From extension upwards of inflammation from the 
bladder. This is a frequent cause of the worst forms of 
pyelitis. In whatever manner cystitis may liave been engen- 
dered— whether by a urinary calculus, enlarged prostate, 
fungous or tuberculous disease of the bladder, or stricture of 
the urethra — it can scarcely persist in intensity for a lengthened 
period without producing some or all of the following conse- 
quences ; — dilatation and suppuration of the ureters, pelvis, and 
infundibula, suppuration extending into the straight tubes and 
intertubular spaces with formation of scattered abscesses, and 
ultimately sacculation of the kidneys and destruction of the 
renal tissue. The term ‘‘surgical kidney” has been infelici- 
tously applied to this series of changes by some recent writers. 

(7) From cold and unknown causes. It is very rare that 
pyelitis is not secondary to some antecedent morbid process or 
mechanical irritation ; but now and then cases are met with, in 
which pyelitis exists without any definite antecedent to account 
for it, as in the following example : — 

In March, 1857, I admitted into the Manchester Infinmiry a man greatly 
emaciated, with hectic symptoms. The urine; contained a large quantity 
of pus ; its reaction was acid ; it contained no casts of tuhes, nor more 
alhuinen than the pus accounted for. The patient stated tliat liis water 

* See a case reported by Brunner in the Yerhandl. d. phys.-med. esellsch. 

in Wiiizb. viii. p. 146. 
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hiul l)pcn milky for inoic! than a yoar, nml that liis health hatl hcon 
{{rjuhiully failing foi* about the sjime time. He liail never passed any gi’avel, 
nor laid he ev'er siitfer«.‘d Iroiii Tir*p]iritic colic. As far as lie knew, the urimj 
luid never Iteen bloody. He attrilmted his comidatht to tlic nature of his 
occujjalion, wliicli was in niannfaetim! biehroniate of'])otash. Ho die<J. 
eleven days jifter arlinission. At the autopsy the thoracic organs werti 
found pei lectly healtliy, iis w<‘.ro also the liver, spleen, and intestinal tract. 
WJjen the blaihlin* was opimed, some injection of the mucous mcnibrano 
was ioumf, blit it was not tliickeiied, ainl tlie viscus was not contractiHl. 
Jlotlj undi'i-s u'ert! dilated to about double their usual size, and tilled with, 
]ms. Tin* two j»elves ami the iiifiiiidihuln. were (enlarged, and their lining 
nicnihraiic o]ia(pic, and bathed in yms. Tin; kidneys xwi'Simted vc^ry sliglit, 
signs of disc'ase ; tlie. ]»aj)illa} were flattened and. yellowish, as if they eoii- 
t.aim‘<l ]»iis witliin their ducts ; the remaiuder of the renal tissue. a]ip«‘ar(*d 
healthy. Ho foivign body was detected in either pedvis, and the ])ath of 
th(^ uriiK^ A\'as free throiigliout. J.)(‘ath could only he attributed to the 
long-coiitinmul exhausting purulent diseliarge, which had boon allowi'd to 
go on without .an attiMupt to check it until within elevoii days ol‘ liis death. 

S/jmpiams . — The symptoms of pyelitis arc compounded of 
those directly due to the inflamed state of the pelvis and 
calicos, and of those of the primary lesion wliich is the 
exciting cause of the inflammation. Only the former will be 
dealt with in this connection ; the latter will be dcsetibed 
under tboir appropriate headings. 

An aching pain and sense of weakness in the back are rarely 
altogether absent in pyelitis. The pain may be confined to 
one loin or aflect both, according as the disease is single or 
double. Sometimes, hoAvever, single pyelitis is accompanied 
with pain over both kidneys. The pain is increased on 
pressure. 

Symptoms of nephritic colic arc generally noted at one time 
or other, or repeatedly, when the disease is due to the lodg- 
ment of a stone. Similar attacks are also common in pyelitis 
from hydatids ; sometimes also in tuberculous and cancerous 
pyelitis. 

The most important dirrrf ^mptoms of pyelitis are found 
in the altered characters of the urine. In the early stage the 
urine contains blood (often only in microscopic quantity), 
mueiis and epithelial cells from the pelvis and infundibula. 
The appearance of these last aflFords the Inost certain diagnostic 
indications. The pelvic and infundibular cells are veiy irre- 
gular, spindle-shaped, tailed, three-cornered, elongated, rudely 
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circular, &c. (see Figs. 23, p. 117, and 55, p. 40(1). Tlic urine 
is usually acid. The quantity of albumen in it only corre- 
sponds to tlie admixed blood and pus. 

In the more advanced stages, the characteristic epithelium 
just referred to is usually replaced by pus, which may l)e 
discharged in large quantities. The urine is still commonly 
acid; but as the sjicculation of the kidneys proceeds, the 
mingled pus and urine are liable to decomposition, and the 
urine becomes ammoniiical. 

If the urinary channels remain free, the discharge of pus is 
constant and regular ; but if, as frequently happens, the 
ureter is blocked up by a calculus, a hydatid, a clot of blood, 
a mass of viscid pus, or other deh is, the discharge of jms is for 
a while arrested ; and if the disease be confined to one side, 
the urine temporarily recovers its transparency and healthy cha- 
racters. When the obstacle gives way, pus suddenly rc-appears 
in great quantity in the urine. If the distension of the pelvis 
have proceeded to the formation of a tumour in the tlank, the 
intumescence is necessarily greatly influenced by tlic formation 
and removal of such an obstacle. When the discharge of pus 
diminishes, the fulness in the flank increases, and becomes 
painful; when the course of the pus is re-established, the 
tumour suddenly subsides, and the urine becomes again loaded 
with pus. This train of events throws a strong light on the 
nature of the case. The stoppage in the ureter may persist 
for varying periods — a few days or a few months — or it may 
prove permanent. When both sides are affected the obstruction 
of one ureter diminishes, but does not entirely dissipate the 
pus from the urine ; the same is also the case when the impedi- 
ment is partial. 

Micturition is always more frequent than natural in pyelitis ; 
and during the nephritic attacks, it is painful and incessant. 

Eigors are of frequent occurrence, especially when there is 
tumour ; they sometimes assume a quotidian periodicity — 
recurring every evening with tolerable regularity. Well- 
marked hectic is often present in the later periods. 

The bowels are frequently disordered. Unmanageable 
diarrhoea usually prevails, induced doubtless by the inflam- 
matory adhesions which take place between the dilated kidney 
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and the colon which passes over it. In other cases (when 
there is tumour) the bowels are obstinately constipated, and 
require the frequent use of enemata. This is occasioned by 
the pressure of the tumour on the colon ; in one case, related 
by Bright, the descending colon was so contracted from the 
pressure of a pyonephrotic tumour, that it was reduced to the 
condition and appearance of a thick cord. 

The occurrence of ivmoiir in the flank is generally a late 
event in the course of pyelitis. This tumour is usually the 
seat of fluctuation, often obscure ; and is commonly painful, 
and tender on pressure. It is dull on percussion, except where 
it is crossed by the colon. When the tumour is on the right 
side it is separated from the liver by the transverse col^ ; 
when, however, adhesions form between the sac and the under 
surface of the liver, this sign may be wanting^ The tumour 
is subject to important variations of size, as already explained, 
according to the open or obstructed state of the outflow from 
it into Uie bladder. In some cases the tumour is so large 
that it extends across the middle line ; more commonly it 
amounts only to a fulness in the loin, or in the space between 
the crest of the ilium and the false ribs. The outline of the 
abdomen is tlius rendered unsymmetrical. 

The ultimate issues of pyonephrosis are diverse ; scarcely 
any two cases run a parallel course. The various directions in 
which the sac may burst have already been noticed (p. 456), 
and the symptoms vary correspondingly. But the sac may not 
burst at all, and the patient dies exhausted by the wasting dis- 
charge. This is indeed by far the most common termination. 
Or again, things may take a more favourable turn ; the discharge 
gradually diminishes, and, finally, ceases altogether ; the sac 
contracts and dries up, and, if the opposite kidney remain 
sound, perfect restoration to health takes place. Or the 
restoration may take place differently ; the purulent collection, 
instead of being discharged, dries up into a putty-like mass, 
^d ceases to give further trouble. 

The following abstract of cases vrill serve to illustMite the 
course and symptoms of some of the chief types of chronic 
pyelitis. Other illustrations will be found in the cha|)ters 
treating of parasites, tubercle, and cancer in the kidneys. 
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Case 1 . — Douhh caknlovs injelxtis, (Dancc^ Jrrhmis xxix., 149.) 

A young woman, a't. 23, Avns admitted into the HOtel Dicii, Jan. 12, 
1824. Sho had cxperioiUMai, two years and a half b(?fore, a tedious illness, 
whieh oomnienced witli Ineniatuna, aceoinjianied hy fixed and oontimi<‘tl 
pains in the renal ivgion. Subsequently, tlu? urine bceame turbid and 
pimilcnt ; it was passt*d in small quantity and frequently. At the end of 
eighteen months, after tin* a]>plieation of a large number of leeehtiS to the 
loins, the Jiealth. iin])roved. The renal ]»ains gave place- to a habitiial sensi^ 
ofkWeight in the loins ; the urine, howev(*r, continued purulent. Thret? 
weeks before, the menstrual discharge was smldenly suppressed from cold ; 
and wlj^n the |)ntient caim* under obs(?rvatu)n the Hice was drawn, the eyes 
.sunken ; there were severe, abdominal pains increased by ju’essure : these 
were (i.sj)eciiilly severe in tlio lumbar region. The urine a\!i.s turbid, scanty, 
and voided with imin. Leeehc.s were freely applied, lint obstinate vomit- 
ing came on, and the patient dh*d in five days. 

AuUypsy, — The kidneys were, enlarged to about a third above tludr onli- 
iiary size ; their surfaces were mxlulated, and unnaturally hard, but pre- 
senting here and there ]»oints of Huetuation. On (‘utting o])eu the organs 
they w(U-(i found exbinsively .sacculated and full of ])us. The left kidney 
contained nine calculi, and the right fifteen ; these weri5 lodged in tlie 
dilated calicos. The ))ropc*r .substance of the kidney was expanded and 
attenuated, but otherw’i.se healtliy. Tin* ui’etors were dark coloured, 
marbled on the surface, and their lining mf*mbraiie tbie.keneil. 

Case 11, — Ttunour fonuM hy the left kidwy (iyy(m<'phrosls\ diEcharymy 
pm cojmmsly hath hy the urethra aiul the rectxaUf depnidhiy ou a larye 
renal calculus. (JJrighf, loc. cit, ji. 227.) 

A man, a;t. 40, first seen by Dr. Bright, April 30tb, 1836, had, for the 
last twenty year.s, experienceil occasional pain in the- left side, which he. 
a.scribed to a blow ; ho had, likewi.se, at times, felt ])ain in xiassing uriin*, 
which wa.s then tiubid with deposit ; but about tlirce, months only biifou^ 
Dr. B.’s visit, had a tumour been detected ot suspecl(‘d in the left lumbar 
and iliac regions. He was found considerably emaeiat(‘d. The mine was 
neutral, with a very disagreeable smell, and contained a large quantity of 
jius with a little blood. The whole quantity of pus pa.s.sed daily w'as from 
four to six ounce.s. 

A tumour existed on the left side of the abtlomen des(‘e.nding far helo^v 
the umhilicus, hard to the touch, and fixed in the left lumbar and iliac; 
regions. It felt smooth, and even, ami was rather tender at one point. 

A month later (June 1st) th(^ tumour appeared to occupy nearly the; 
situation of an enlarged spleen, but Dr. B. thought he. felt the c*olon pass- 
ing over it. The urine passed in twenty-four hours contained only thrc(; 
oimces of pus. The perspirations were profuse. 

June 6th, — Ho had suffered lately a good deal of pain in tho left side, 
and w'as evidently feverish ; he wus accordingly directed to lcav<* off th<^ 
tonic and nourishing medicines and food he had been taking. 

Juffe 15th,-— Two dayipi after the lost visit diarrhoea came on, accompanied 
w^h tenejiaus. The tumour was foimd now greatly dimiuishedl ; and on 
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examining the stools it was evident that a Itirgo quantity of pus was pass- 
ing that way. Tlic discharge of pus with the urine was undiminished, but 
tlierc could be no doubt that the abscess in the kidney liad ulcerated into 
the descending colon. The patient lived for about six weeks after this ; 
liiccup came on and proved vciy obstinate ; and pus continued to be dis- 
charged both from the urethra and the rectum. 

Auioimj , — When the abdomen / was ojKjnctd, the left kidney was seen 
oci ujying the space from the diai>hragm to the brim of the pelvis, and 
along its whole length jmssed the descending colon, much contracted. 
Then? was a small fistulous oinming, not larger than sufficient to admit a 
goos(‘(iuill, from tlie sac into the sigmoid flexure of the colon as it passed 
over the low^er part of tlu; kidney just at the point whore pcculiar^teuder- 
iiess had been early observed, and here the intestine looked a little drawn 
in. The jms was found to have escaiMjd into the psoas and lumbar muscles 
very extensively. On removing the left kidney, and examuiing it more 
accurately, it was found to contain a large coral-formed, lithic-acid ctdculus, 
extending its branches into all the cavities of a sacculated pelvis. The 
kidney was full of jms, and in several parts cercibriform matter jvas -sprout- 
ing into the cavitiiis with most luxuriant growth, into which tufts of 
vessels were seen entering. 


Cases of this class, being surrounded with more or less 
obscurity as to the exact state of things witliin the abdomen, 
are more instructive when the revelations of the au|opsy are 
nt hand to illuminate the clinical history ; but the nature of 
some of the cases which end in recovery, are sb clearly indi- 
oaljed by their symptoms, that they may be cited with advan- 
tage, and without any doubt as to their real nature. 

The following is from Dr. Todd c//., case xlviii.) ; — 

Case 111. — A female, set. 25, unmarried. Sfie had been passing pus 
with the urine at least a twelvemonth before admission into hospital, aud in 
considerable ai^d constant quantity. Fbr the last five years, she had suf- 
fered x)am iu the loins, r^rred especially to the region of the right Sidney. 
This imn varied in Intensity ; it wa^ generally slight ap(f dml, bit now 
and then severe. Therq had been no symptoms of an acute attack, nor 
itoy rijj^ors or vomiting. She neveimto her knowledge, voided blood in the 
tfrine, nor ever pos^ aijy grayjfl or calculus; not did^she ever seei^ to 
have siilferad fi-om seveijfe pain in-the direptioil of the uretir. ^ ^ 

Bather enora than a tw^’clvemonth before her admission into h^pital, 
she was suddenly attacked with retentiili of urine, which lasted twenty- 
four houra ; and immq^tfly aft^ its cessation, she first b^gan to notice in 
the urine n sediment, which presented a purulent character. This attack 
of retention of urine was preceded 'by slight rigors, but the constitutional 
<lis(^rd^ was of so mild a cliaradfr as nc^ to canse j^ier to He «p at aiL 
*\pi^ admitted into hospital, pus wus passed daily yrith thp urine to 
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the extent * of two to four ounces ; yet there was but very slight general 
ailment. ^ 

On examination, a very large tumour was found situated in the region 
of the left kidney, forming a considerable projectfon beneath the abdominal 
wall. This tumour, which was three times the ordinary bulk of the 
kidney, was elastic and yielding to the touch, and communicated the sen- 
sation of a soft elastic swelling filled with fluid. There was duluess on 
percussion all over the surface of the tumour, which was smooth, round, 
and free from any notches or projections. 

The tumour was not tender ; the patient could bear it to be handled 
without pain, unless hard pressure were used, when she complained of a 
dull pain. Her most urgent symptom was an occasional cutting pain, 
referred to the neck of the bladder, sometimes accomjianieil with slight 
difficulty of micturition. She stated that occasionally she had a sensation 
of fulness in the left side, which would go off rapidly, as if something had 
burst, and then there would very soon follow an incrcostHl flow of pus iu 
the urine. Sometimes as much as eight ounces of pus would be passed in 
the twenty-^dur hours. Br. Todd diagnosticated a stricture of the ureter, 
probably near the bladder, causing backward pressure on th(i kidney, with 
dilatation and sacculation of the organ. 

Eighteen months afterwards, the patient presented hersedf again to Dr. 
Todd. She stated that, on quitting the hospital, she went to Brighton ; 
there she improved in health very greatly, and the purulent discharge 
gradually diminished. On a careful examination of the side them was no 
trace of tui^ur ; only a few pns globules could be detected iu the urine, 
and it was ^ubtful whether these were not derived from the vagina or the 
bladder. 


Cask IV. — Pyonaphrosis from calculus in, the ureter without pwruUnl 
‘ \ urine, (Ilowison^ Ed. Med, J, 1822, p. 567.) 

A medieal practitioner, set. 25, had severe and protracted nephtitic; 
symptoms on thfe left side* at the age of 15. He recovered from this 
attack, but during the imbsequent years he suffered rex>eated paroxysms of 
pain iu the left kidney, extending to the umbilicus. The urine was at 
times scanty, and pnee or twice slightly tinged MsJth bloody bjut it never 
was observed tp b§ milky, or to contain anything like mis. * 

Betwe^ the paroxysms his health Was good ; he fo1iOi|ed the practif'c 
of his profession, and underwent a good deal of fatigue. The ttiost dis; 
tiuguishing symptom in these paroxysw^uras fixed pain, of a gnawing 
description, lixtendipg from the |pin6 toward' the ullfiiilical re^on, increasetl 
by pressm, even the slightest, during the ^verity of the attack. Ther«f 
was habitual constipation, and a moi|nnusui|I sensitiveness to cold. 

His Ikst attack but one ocetd^ m February, 182^; he recovered from 
this in about six nrSeks, after bein^ bled ISO ounces/ Ho became lu.sty 
and florid after this attack, and was able tc^lbake long jounieys in his gig*: 
but riding caused so much pain that he Vas ^liged to give it up. 

About September he, underwent a good dekr of fatigue ; and it was stip* 
posed that henuffered a good.deaFofipain, fron^eing observed repeatedly 

H n 
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to bend his body foni^wd for relief, although he would not allow it when 
questioned. 

One Thursday evening, towards the end of September, he went to bod 
earlier than usual, eomplaining of fatigue. He rose next morning at seven 
o’clook, and bis last fatal attack commenced at eight. The symptoms 
resembled those of the former paroxysms ; there was intense pain in the 
left renal region, and a hardness was perceived when the hand was applied 
to the seat of pain, with a peculiar sense of cre]»itation. The symptoms^* 
became rapidly aggravated, and, notwithstanding all the means employetl, 
including the abstraction of blood to the extent of 150 ounces (!), he died 
on the fourth day.* 

Autopsy,-^The left kidney and pelvis were found converted into a reni- 
form sac, a foot long, and nine inches broad. The surface of this sac was 
marked out into three lobes. When opened it was found full of a fluid 
resembling pus, mixed with serum. The renal substance had wholly dis- 
app(iaird, except a few small portions, leaving nothing but a cavernous 
evst, consisting of tl»e proper external membrane of the kidney and its 
internal membrane much thickened. It was divided into three large 
irregular cells, freely communicating with the dilated pelvis, into the apex 
of which the ureter (of its natural ^ze) opened. The septa between tlie 
cells wer(j hard like cartilage; with thickened edges. 

The orifice of the ureter was closely blocked up by a small calculus. 

Cask Y,^St(rmi in the hladder for 16 f/ears t’^rmwval hytho rccto-vcskal 
operatim: — (hmth Jive years aftc.r from pycMlis, 

James H., set. 21, was admitted, under my care, into the Royal Infirmary, 
Septtunher, 1858, labouring under symptoms of stone in the bladder. On 
sounding, a large concretion was forth with detected. Th6 patient stated 
that he had been subject to difficulty and pain in making water since he 
was live years of age. When he came under treatment he was emaciated 
almost to a skeleton, and unable to leave his bed. Micturition was cxces- 
.sively frequent, the urine ammoniacol, and loaded with viscid pus. liy 
rest ill bed and anodyne treatment, the symptoms diminished greatly in 
sevtnity ; and on the 17th of December ho was judged by my colleague 
Mr. Southam, who now took charge of the case, to be fit for operation. 
The stone was removed by the recto-vesical seetion. It weighed oyer 
4.^ ounces, ami contained a nucleus of oxalate of lime, overlaid with an 
immense mass of secondary phosphates. ^ 

The patient made a slow recovery from the opettitioii. By the end of 
April, 1859, the fistulous communication between the bladder and rectum 
appeared' (dosed ; and the patient was discharged in excellent health, 
rapidly gaining weight. 

The subsequent histoiy of the case, up to the time of his death, extends 
over a period of five years, Sck 3» after leaving the infirmary, the recto- 
vesical fistula re-opened, and it never afterwards could be completely 

seems highly probable from the narrative that death was directly caused 
bif loss of blood ; the patient insisted on venesection ; he tightened the liga- 
ture, and hvmdf on the night of his death. 
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closed. The goncral health continued good, and no practical inconvenience 
arose from the fistula, until about a twelvemonth before his death. The 
purulent discharge with the urine then began to increase ; he lost flesh, 
and gradually sank in the early part of 1864. 

AiUopsy . — The bladder, ureters, and kidneys were removed t?btire. Tlio 
bladder was contracted and thickened ; the ureters were dilated to the 
size of a little finger, and were long and tortuous ; both kidneys wert* 
extensively sacculated, but not enlarged, and filled with pus ; and tlio 
secreting tissue w’as reduced to a thin layer of cortical substaiu^e scarcely 
half an inch thick. 


Case VI. — Pyelitis, mith t\i7ivour~-^min(j on five tnmdiis after parturi- 
tion — iynpn'ovffmmt 

n. F., .T-t. 33, a married \ronian, who luul had nine children, was 
admitted und(T my care into the Royal Infirmary, on November 30th, 
1866. She was suffering from a tumour in the right flank and purulent 
urine. 



Her last child was bom 14 months ago, and five months afterwards she 
was suddenly Seized, while scouring the floor, with stabbing pain in the 
right side, just under the costal cartilages. This continued off* and on fV)r 

II li 2 
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some time, and kept her to bed for days together at times. Somewhere 
about the same time, she also perceived a small lump in the right flank, 
which was ])aiiiful on pressure. About three months later she noticed a 
white discli^rge in the urine, and this has continued ever since. She has 
never had rigoi’s nor pain in micturition. The bowels have been irregular, 
^liaITh^ea alternating with constipation. 

suite on admission . — Tlie patient was considerably emaciated, with a 
dirt}*^ sallow skin and complexion. The lungs, heart, and liver presented 
no signs of disease. The abdomen was flaccid and somewhat prominent. 

I n the right loin a smooth, elastic, globular tumour was felt, which was 
not distinctly fluctuating. The tumour w^as about as large as a child’s 
head ; it occupied the entire right flank, and extended inwards almost to 
the umbilicus and downwanls into tl)e right hypoohondrium. It was per- 
fectly immovable, and very tender on manipulation. The flank was dull 
on i>ercu.«sion, but the front of the tumour was traversed by the ascending 
colon, which could sometimes be distinctly traced over its surface either 
by palpation or percussion. Between the tumour and the hepatic limits 
a line of clear percussion could be traced. (See Fig. 59.) 

The urine was acid, sp. gr. 1020, turbid, with a thick deposit of pus at 
the bottom of the glass. It only contained albumen to a degree corres- 
(tonding with the quantity of jms. 

The patient remained in the, infirmary for three weeksi About three 
ounces of pus wert? discharged daily with the urine. In the second week 
of her stay, a febrile exacerbation took place, the tumour became more 
painful, and the temi)erature rose to 101® in the moniing— its usual 
j«v<*.rage being about 99®. The pyrexia subsided in three days, and this 
was coincident with the discharge of a large quantity of pus. One day. 
she voided as iriuch as eight ounces of pus with the urine. The tumour 
w’a.s considerably reduced in size, and lM*came more flaccid after this, and 
Ihe appetite and sti’eiigth imi)roved. The reaction of the urine was 
tliroughout acid, though often only faintly so. She was discharged, at 
her own request, on December 23nl. 

Though the correctness of the diagnosis was not, in this 
case, verified by a post mortenn examination, it scarcely admitted 
of any ^oubt. The acid reaction of the nrine, and the cor- 
respondence in the size and tension of the tumour with the 
removal of pus discharged in the urine, together with the 
physical signs, clearly indicated the existence of a pyelitic 
tumour ; and it is probable that the origin of it was con- 
nected with old pyelitis coming on during the patient’s last 
jiregnancy. 

('ASK VII . — Pyelitis with Uimonr^ afUr jiarturition. {Bright* s Memmrs 
mi Abd. Ttmmirs, New 8yd. Soc.p. 212.) 

A woman, ©t. 30, was admitted into Guy’s Hospital, June 13, 1832. Slie 
had a large abdominal tumour. It occupied a situation which extended over 
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nearly half the abdomen, not very different from that of a greatly enlargovl 
spleen, but running back more completely into the lumbar region, and 
there affording a tense, somewhat elastic feel. It appeared to be perfectly 
lixed ; even when the patient was turned completely on the right side, it 
did not shift its place. It felt as if fixed to the ribs themselves, under 
their margins, which were obviously protruded a little by its bulk. 
Towards the lower parts, and particularly below the crest of the ilium, and 
descending towaids the pelvis, the enlargement felt much softer and less 
tense. Dr. B. was at once convinced tliat the tumour depended on a 
diseased kidney, and it seemed likely that thc^ softness of the lower 
might arise from a jiortiou of the intestine, which pj obably was the colon 
passing over the kidney. 

Thn'e years before, the patient had suffered for many months from iVe- 
4ueiit micturition, with }>am and forcing — the urine, being occasionally 
tinged with blood. Eighteen months uft(U-, she was put to bed with a 
living child, and about six weeks subsequently, slic first discovered the 
tumour. Since that, however (nine months before lier admission), she Inul 
borne another living child, and about Christmas sJie began to pass con* 
siderablc quantities of what she considered “ matter ” with the urine. 

Oil admission she was feeble, and looking hectic, with frequent calls to 
jniss urine, and })uin in doing so. The urine, which was acid, contained 
pus. Some days the quantity of pus was very small ; but on othw days 
as much as six* or eight ounces of pui'c pus were collected; and aft* t a. 
large discharge, the tumour was often <lecid(*dly reduced for a day or two. 
The bowels were costive. About the 13th of July, chest symptoms s(Jt in, 
with diarrhoea, under which she sank. 

Autopsy . — The tumour proved to be the distended left kidney reaching 
fjoni the diaphragm to the brim of the pelvis. The dcjscending colon, 
contracted like a thick cor<l, ran longitudinally on the surface of the 
tumour. The tumoui’ was adherent to the colon and the lumbar iMirietes. 
'i'lie fiattened pancreas lay across its surface, on its anterior and inn<M' 
asjicct. The ureter was thickened, and resembled an artery, but its canal 
was by no means proporiioiiably large. It was traced to the bladder, wh«-ro 
its orifice formed a permanent opening, into which a goose-(]^uill could 
easily have been inserted, and the membrane was tuberculated. I'lic 
Idadder was exceedingly small ; the uterus natural. The tumour containe<l 
about a pint and a half of healthy, well-fonncd pus, lodged in cells coiii- 
inuuicatiiig with the pelvis of the kidney, and ai»parently foiTued by tin.* 
distended infundibula. 

The right kidney was healthy, aa were also the other abdominal 
organs. 

lyiagmsia — {a). Pyelitis without kmour.'-^ln the first stage 
of the complaint, the presence of the characteristic epithelium 
of the pelvis and calices in the urinary deposit, generally 
suffices to indicate the nature of the disease. When the urine 
has become purulent, these may still be found mixed with the 
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pus corpuscles ; but in more advanced cases this valuable sign 
is no longer available, and the source of the discharged pus 
must be traced by other indieations. These indications are 
often more of a negative than positive character. When pus 
is discharged with an acid urine, and signs of disease of the 
bladder, prostate, and urethra, are absent, the prirtid facie in- 
ference is, that it comes from the pelvis of the kidney this 
inference is strengthened almost to a certainty, if tenderness 
exist in either loin, or if there be any history of antecedent 
nephritic colic. 

It is much easier to recognise the existence of pyelitis when 
it stands alone than when it co-exists with, and is perhaps the 
consequence of, chronic disease of the lower urinary passages. 
Pyelitis is a common complication of old standing cases of 
• cystitis, enlarged prostate, and urethral stricture. In the 
absence of tumour in the flank it may be impossible, in such 
cases, to aiTive at a positive certainty as to the co-existence of 
pyelitis. Little help can be obtained from the character of 
the urine, because it bears the stronger impress of the vesical 
prostatic or urethral disorder : but a careful weighing of the 
following points will generally lead to a correct conclusion. 
The upper urinary passages are likely to be involved when the 
quantity of pus is very great — two or three ounces or more 
per day ; when, with a large discharge of pus, the urine is 
only feebly ammoniacal ; when the loins are painful on 
pressure ; and the febrile movement and the decay of strength 
seem out of proportion to the vesical or urethral mischief ; 
lastly, when the latter has been in existence for several 
years. 

(&) Pyelitis wiih kmour— pyonephrosis , — Cases of this class 
do not usually present much diagnostic difficulty. There is an 
elastic fluctuating enlargement on one side of the abdomen, 
occupying the situation of a renal tumour, and a great discharge 
i»f pus with the mine. This discharge is apt to vary from 
time to time ; and the dimensions of the tumour are observed 
to increase and decrease in inverse correspondence. 

When the outlet from the sac is permanently sealed the 

* For tbe diagnostic signs of the sorn'ces of pus discharged with the urine, 
acep. 129. 
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nature of the lumbar tumour is much more obscure. Tt is 
liable to be mistaken for hydronephrosis, a hydatid cyst, a 
lierinephritic abscess, or an atscess or cyst of the spleen,* 
or lirer. The diagnosis, in such a case, turns first on the 
existence of a tumour presenting the physical signs of a 
renal tumour (see Diagnosis of Cancer of the Kidney) ; 
secondly, on the evidence of fluidity of its contents; and 
thirdly, on the signs that that fluid is purulent (recurrent 
rigors and hectic). 

Prognosis — The prospects of a patient suffering from pyelitis 
differ greatly according as one or both sides are affected, and 
according to the nature of the exciting cause. 

Double pyelitis arrived at the purulent stage is a disorder of 
very grave consequence, whatever may have been its mode of 
origin, and usually proves fatal in the end. When the disease 
is confined to one side, the issue may be favourable, either with 
or without destruction of the kidney. Cases of this last class 
are not infrequent : numerous examples have been recorded, 
in which one kidney has been found, after death from some 
other cause, bearing tlie marks of previous sacculation and 
suppuration. Sometimes nothin'g is found in the situation of 
the kidney beyond the capsule of the gland tightly embracing 
a urinary calculus ; in others, an empty cellular sac ; in others? 
a sacculated pouch completely filled with concrete pus. An 
example is reported by Kussmaul f in which pyonephrosis was 
encountered {post-mortem) apparently in an early stage of 
obsolescence. The patient died of constitutional syphilis, with 
lardaccous liver and spleen, and Bright’s degeneration of the 
left kidney. The right kidney was converted into a soft, thick- 
walled tumour, as large as a child’s head, situated in the right 
hypochondrium. It w^as filled with thick, inodorous pus ; the 
renal tissue had totally disappeared. The sac had contracted 
adhesions to all the surrounding parts. ^J'he ureter was ad- 


Caffe records a case of pyonephrosis in a Portuguese physician, reHiding in 
Paris, which was mistaken for a cyst of the spleen. No pus had ever appeared 
in the urine ; indeed, there were no urinary symptoms at any time. Nelatou 
punctured the supposed cyst and withdrew litres of pus. The patient sur- 
vived 55Mays. (Gaz. des Hdp. 1855.) 
t Wiirzb. Med. Zeitschr. 1863, p. 43. 
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herent to the wall of the sac, so that the escape of the pus was 
)»reveiited. A probe, however, could be passed along it into 
the dilated pelvis. Tlie disease was evidently of old date ; no 
symptoms (beyond the physical signs of tumour), referrible to 
it were observed during life ; and the cause of its production 
could not be clearly made out after death. 

The gravity of pyelitis has a close connection with the nature 
of its original cause. Cancerous and tuberculous pyelitis in- 
variably prove fatal : the prognosis is almost equally hopeless 
when the disease is secondary to enlarged prostate, intractable 
disease of the bladder, or urethra. The prospect is more 
tavourable, though still exceedingly grave, in cases which 
follow pregnancy, or depend upon renal gravel, calculus, or 
iiydatids. 

When pyelitis is secondary to some acute disease (zymotic 
fevers, &c.) it is of very slight consequence, and speedily ])asBes 
away with the subsidence of the primary disorder. 

Rupture of the sac into the thoracic or peritoneal cavities 
is speedily latiil. Rupture into the intestine generally, if not 
always, proves ultimately fatal ; but th(3 sac may open through 
the loin with a favourable issue ; though this is excep- 
tional. 

Treahncnt . — The chief general indications in the manage- 
ment of eases of pyelitis are : — to remove the exciting cause, 
and, secondly, to arrest or control the purulent discharge. 

When pyelitis is secondary to Bright’s disease, diabetes, 
scurvy, purpura, diphtheria, typhus or other zymotic fever, the 
gravity of the primary disease so overshadow's the secondary 
allection that the latter rarely demands separate attention. It 
ivS only in the rare lueinonhagic examples when the loss of 
l)lood by the urine becomes threatening, that the internal 
administration of astringents and styptics becomes neces- 
sary. • 

Tlie particular treatment applicable to the difTerent species 
of pyelitis will be found described under the several headings 
of COKCRETIOKS IN THE KlDNEY, PARASITES, TUBERCLE, 

Cancer, etc. 

The following observations will find their application in 
those cases, both acute and chronic, in wdiich the infiam- 
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mation of the pelvis and infdndibula is a leading feature 
of the complaint and the source of the more important symp- 
toms. 

If the attack be acute, and accompanied with pain in the 
renal region, frequent and painful micturition, bloody urine, 
and' fever, the loins should be cupped to eight or twelve ounces ; 
the cupping should be followed up with warm baths and hot 
poultices to the loins. Warm diluents should be freely admi- 
nistered. Opium and other anodynes are sometimes demanded 
on account of the intensity of the suffering and evidence of 
spasm of the ureter. 

In chronic cases, when the secretion of pus is profuse, the 
efforts of the practitioner must be directed to lessen the 
discharge, and to bring the renal tumour, if there be any, 
to a state of contraction or of obsolescence, and through- 
out to. keep up the general health to the highest possible 
standard. 

Among the remedies wdiich are available to check the 
discharge of pus are, the mineral acids, alum, vegetable 
astringents, tincture of cantharides, balsamic and terebinthine 
substances. These last are only applicable when the disease is 
thoroughly chronic, and a stimulant to the mucous membrane 
is required. 

The metallic astringents have also been occasionally em- 
ployed with success, when other means have i’ailcd. Hosier 
relates the following instance of the good effects of acetate of 
lead, in a case of uncomplicated pyelitis arising (presumably) 
from cold : — 

David G., a^t. 19, cutl«r, came under treatment in August, 1861. In 
the 8j)ring of the year lie liiuJ been working in a very cold and Iiis 

illness commenced witli a smarting jiaiii in passing water. This was 
followed by the aiipearaiicc of jms in the urine. WlKm the case came 
under observatio% it was quite unconqilicuted ; the only complaint was 
smarting in making water, and a desire to void it about every hour. 
Comjjressiou of the urethra caused no pus to appear at the orifice ; tin? juis 
was thoroughly mixed with the urine, giving the latter a turbid upiiear- 
ancc. After standing, a layer of pus subsided to the bottom of the vessel, 
about half an inch thick. The microscope brought to view pus corpuscles 
and various fomis of epithelial cells, some of which were fatty. The albu- 
men was no more than correspondcKi to the amount of pws. The reaction 
was acid, and continued so throughout. At first vegetable astringents in 
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larpfe doRes (1 0 ^ains of tannic acid thrice daily) were emidoyed ; then 
balsamic remedies in the foim of Griffith’s mixture, &c. ; then alkalies 
(sod. bicarb. 3iii. daily). The quantity of pus remained stationary, in 
s))itc of all thc.se remedies ; but the smarting in passing water had mostly 
ceased. 

In tll(^ b(‘ginning of October, the patient complained for the first time 
of [iftin in the right lumbar region. At that time there were blood cor- 
piisrlcs irt tlie urine, as well as pus and epithelium. The pus had in- 
creased. The alkalies were now combined with the use of warm baths ; 
tile blood soon disappeared, and the pains ceased, but the pus continued 
nndiminished. 

Oil the 1st of January, 1862, the use of acetiite of lead was commenced 
in doses of three grains three times a day. At the end of eight days the 
tlose was iucreasitd to four giains three times a day. The effect of the 
tieatmcnt on the amount of pus was marked ; on tlie tenth day the quantity 
was visilily diminished, and shortly afterwards it disappeared altogether. 
Some months later the patient presented himself again ; the urine was 
found quite, free from pus, and the general health blooming. These large 
doses produced colicky symptoms toward the end of the second week ; and 
there was at the same time a decided, though not great, diminutiqn in the 
daily quantity of urine. , 

The tincture of the sesquichloride of iron has sometimes 
proved of signal service, as in the following example : — 

B. H., a woman, ret. 61, was admitted under my care into the Iloyal 
lutirimuy, in December, 1862, in a state of extreme weaknes.s and emacia- 
tion. On examining the urine it was found acid, loaded with pus mixed 
with some blood. Micturition was finquciit with smarting pain. Careful 
and ivpeated exploration of the bladder failed to detect a stone. The right 
kidney was painful on pressure, and the anamnesis disclosed obscui-e 
history of renal calculus. There was no fulness in the loin. The daily 
quantity of ])us was estimated at three <mnces. The deposit in the mine 
contained no cellular eJeiiierits cxce])t pus and blood. 

She was first, put on a mild alkaline treatment, with gijnerous diet, and 
six ounces of wine. No improvement followed ; she continued to lose 
gi ound, and w'as unable to leave her bed ; the tongue became dry at times, 
and synnUonis of severe hectic showed themselves. The alkalies were 
then iliseoutiiined ; and 30 drops of tincture of steel in a wineglass of 
water, administered three times a day ; the wine w^as increased to 10 ox. 
This treatment was continued for many wrecks, and gradual amendment 
set in. Blood disa])pcared wholly from the urine, and the discharge of pus 
was reduced to less than half an ounce. The geueral health improved pro- 
IKirtionally ; and m^Morch, 1863, the imtient was able to leave the hospital 
in a fair way of rSeoveiy. She afterwards presented herself among my 
out-patients from time to time for some months, and steadily gained 
strength. At length she went to her work (weaving), and 1 heard nothing 
more of her until April, 1864. All her symptoms had returned in great 
.severity some weeks before. She declined to comply, with luy recommen- 
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dation to enter the Infinnary, and, four weeks after, I heard of lier 
death. 

Among the general means designed to keep up the vigour of 
the system, the most important are cod-liver oil, quinine, 
nourishing diet, and, above all, change of air. Sea-sidf 
localities are preferable, and even sea-bathing may be recom- 
mended, if the patient’s strength permit. 

When renal tumour exists, it is nut, as a rule, advisable to 
take any steps with a view to procure evacuation of the sac 
through the integuments, unless there be decided indications 
of pointing. It must be remembered that there is always a 
chance (supposing the disease to be confined to one side) that, 
with rest and patience, the pus may become inspissated, and 
the abscess pass into a permanently obsolescent state ; or that 
gradual emptying of the sac may take place with final atrophy 
of the renal tissue. The advantages of an expectant treatment 
are strikingly illustrated in the following case, recorded by 
Honninger : — 


The patient received a blow on the left lumlwj-rciial jvgioii in 1848. Ob- 
KCiire, persistent, renal pains followed the acciib'nt. Tluee years a!'t».*T, the 
patient had nephritic colic on the left side, which recurred in periodical 
paroxysms, resembling ague. In 1852, the attacks recurred about every 
three days ; they were followed by the discharge of a highly purulent 
urine. Mixed "with the pus were found (‘pithclial cells and crystalline 
deposits. A tense elastic tumour was discovered in tlie left hy])ochoiidriuiii, 
extending jus far as the vertebral column. After a j)aroxysin, and discharge 
of pus with the urine, this tumour was only doubtfully perceptible, but iu 
exploring along the course of the ureter, a body us large as a nutmeg was 
discoveivd in the iliac fossa, in the truck of the uretcT. The nature of the 
case was now clearly made out to be calculous pyelitis with tumour. The 
advice of M. Schutzenberger was to establish a fistulous opening in the 
renal region with a view to provide a safe outlet for the pus, and thus 
relieve the neuralgic jMiroxysms. On consulting wdth Prof. Sedillot it was 
agiieed to wait the progress of events, in the hope that tlie renal tissue 
would be gradually absorbed, aud the kidney reduced to a membranous 
pouch, which, on the cessation of the secretion of urine, might eventually 
contract. These hopes were realised. A merely palliative ti'eatmeiit was 
adopted ; and six months afterwaixis the patient saWj^ui end to his sutVer- 
iiigs ; he has continued since in uninterrupted health. * 

There are cases, indeed, in which the distension of the sac 

* llcnningcr. Th^st de Strasbourg, 1862. 
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})ecomes so great, that the peril of rupture into the peritoneum 
exceeds the risk of making an ojKJning through the integu 
incuts. In such a contingency, the same rules apply as for the 
])uncturc of serous cysts of the kidney (see Hydronephrosis 

-treatment) : the opening should be made in the lumbar 

ri^gion, whore the sac bulges most, and where danger of 
wounding the peritoneum is least. 
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C LOSE examination of sections of the kidney sometiineK 
reveals the existence of numerous yellowish or brownish 
striai, running from the papillm toward the base of the 
pyramids. These are due to the precipitation of amorphous 
urates, within the straight canals. This is generally only a 
post-mortem phenomenon : the cooling of the body after deatli 
diminishes the solubility of the nrates, and causes them to be 
(irecipitated in the uriniferous tabes. 

In infants dying within forty-eight hours of their birth, sucli 
striae are almost invariably found (Virchow) ; they have alB<» 
been found in still-born infants, which have never respired 
(Hoogeweg and Martin). 

A similar precipitation may, however, occur during life, 
and constitute the first link in a chain of consequences which 
leads, eventually, to the production of urinaiy gravel and stone. 
Uric acid and oxalate of lime may also be deposited in tbc same 
manner, and furnish the nuclei of future calculi. Such con- 
cretions may be permanently impacted in the uriniferous ducts, 
and render these impervious, and themselves cease to grow ; or 
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they lodjre in (Uvertieiila or pouches connected with the ducts, 
and increase in size amid the renal tifli^ ; or, histly, and most 
frequently, they are rolled down along the ducts by the stream 
of urine, and deposited in the infundibula and pelvis of the 
kidney ; and.cvcn many thousands of minute calquli, formed in 
t his manner, may be encountered after death, in thei^o situations 
(see ease of J. 11., p. 405). Agglomerations of larger size may 
begin in the same way, or the precipitation may first occur in 
iho infundibula and pelvis. 

In number, size, and shape, renal concretions present tlio 
greatest diversities. A kidney may contain only one concretion, 
three or four, or several hundreds. In size they vary from a 
l)in’s head, or a hemp-seed, to a horse-bean ; and if a concre- 
tion become permanently lodged in the pelvis or its appendages, 
it may go on increasing to a weight of several drachms or 
ounces. Such a calculus is usually moulded to the divisions 
of the pelvis, and assumes various grotesque, branched, or 
arbonKieous, forms. 

The nnafomwal chavffps produced by renal concretions, are, 
congestion of the kidneys, abscesses, pyelitis, pyonephrosis, 
and hydronephrosis. These are considered under their respec- 
tive headings, 

Si/mpfoms . — The existence of concretions in the kidney is 
usually indicated by an aching pain in the loins, occasionally 
rising into violent paroxysms (nephritic colic). This pain is 
characterized by its tendency to shoot along the course of the 
ureters down to the testicles and the inside of the thighs ; it is 
also commonly attended with a sense of faintness, nausea, or 
even vomiting. Tlie urine, in tliese cases, is voided with undue 
jrcqucucy, often with pain at the end of the penis, and it is 
apt to contain blood, pus, and epithelium from the pelvis of 
the kidney. 

The colicky paroxysms are det.ermined by dislodgement of 
the concretion from one of the infundibula into the cavity of 
the IX^Ivis, or from one part of the pelvis to another ; but the 
most severe attacks are caused by the passage of it into the 
ureter.^ 

The descent of a calculus along the ureter into the bladder 
is productive of very distinctive symptoms. The patient is 
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suddenly seized with intense pain in the region of the afleeted 
kidney, accompanied witfea sense of deadly faintness, sometimes 
with cramp and sickness. The pain radiates in various direc- 
tions, ])ut chiefly along tlie ureter to the bladder, serotum, end 
of the penis, Jipd the inside of the thigh. The testicle is re- 
tracted ; there is incessant desire to make water, but the flow 
of urine is either ])artially or wholly suppressed. In the former 
case, the urine is high-coloured, often mixed with blood, and 
voided in drops with burning pain. Violent and frequent 
vomiting follows ; the skin is covered with a cold sweat ; there is 
constant restlessness ; the patient tosses from side to side, and 
assumes in succession a score of different positions in the hope 
of relief. If the sym])toras are not speedily relieved, a febrile 
movement is produced, which, sometimes, attains a high degi*ee, 
with hot skin, quick pulse, and incessant thirst. 

Aflcr these symptoms have continued a certain time — it may 
he hours, it may be days — relief (ioines, often quite suddenly. 
The patient feels something drop into the bladder, and, all at 
once, his agony is past. Sometimes, however, the concretion 
fails to clear the .ureter, and becomes impacted in some part of 
its course. In this case, the subsidence of the sym[)torns is 
more gradual, and less complete. In other, fortunately still 
T’arer, instances the opjiosite ureter has already been rendered 
impervious by the imj)action of a calculus on some previous 
occasion, and the blocking up of the hitherto open clianncl is 
followed by total anuria, which leads to a rapidly latal issue 
(see SuppujKSSiON op Urine). 

Renal calculi are sometimes wholly latent. They may even 
attain a large size, and destroy extensive portions of the gland, 
Avithout betraying their presence by a single symptom. Or, 
again, renal symptoms may exist for a longer or shorter pericKl, 
and then wholly and finally cease. This latter event may 
occur under two circumstances : either the concretion com- 
pletely occludes the ureter, and determines gradual atrojjhy of 
the kidney, or it becomes encysted in a lateral pouch or diverti- 
culum, and ceases to impede the flow of urine and to irritate 
the mucous membrane. 

The diagnosis of a calculus, or calculi, in the kidney or pedvis 
(except in latent cases) is not generally attended with much 
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difficulty. The locality, distribution and paroxysmal recur- 
rence of the pains, with the pyelitief't^haracters of the urine, 
are usually sufficient to indicate the cause of safPering. Neu- 
ralgia of the lower intercostal and abdominal nerves sometimes 
j)resents great severity, and a paroxysmal character. It is 
distinguished from renal colic by the absence of blood, pus, and 
transitional epithelium in the urine. More difficult to dis- 
tinguish are those cases in which nephritic colic is produced by 
the impaction of blood-clots or hydatids in the ureter; indeed, 
absolute certainty cannot often be obtained in these cases until 
the appearance of gravel, hydatids or clots in the urine sets 
the question at rest. The antecedents of the patient some- 
times throw an important light on the diagnosis, and a 
knowledge of the nature of a foregoing attack will furnish a 
key to an existing one. 

In the absence of colicky paroxysms — where the symptoms 
consist only of obscure lumbar pains and slight disturbances of 
micturition, careful and repeated examination of the urinary 
deposit becomes the princJi)al means of arriving at a precise 
diagnosis. If the symptoms be due to calculus, the deposit 
will, in all probability, contain scattered blood disks and 
spindle-shaped, tailed and irregular epithelial cells from the 
upper urinary passages. These may be accompanied with pus 
corpuscles, and minute agglomerations of uric acid, dumb-bells 
of oxalate of lime, or some other form of calculous deposit. 
These unnatural conditions of th^ urine are intensified by 
violent exercise, and diminislied or altogether suppressed when 
the patient maintains a state of rest. 

The treatment of renal concretions must be modified accord- 
ing to the existing symptoms and the anatomical changes which 
may be inferred to have taken place in the kidneys. 

During the paroxysms of renal colic, the remedies indicated 
are warm baths, emollient enemata, cupping the loins, and, in 
highly sthenic cases, venesection. The dolorous spasm of the 
ureter must be combated by free administration of opium. 
This drug is freely tolerated in cases of this class, and full 
doses should be repeated until the system is plainly brought 
under its influence. When the irritability of the stomach is 
such as to prevent the absorption of the drug, it should be 
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introduced per rectum or by subcutaneous injection. Bella- 
donna may be substitute where opium disagrees. The secre- 
tion of the urine should be encouraged by warm demulcent 
drinks ; hot poultices should be applied to the loins or ab- 
domen, as the local symptoms indicate. 

Change in the position of the patient sometimes suffices to 
dislodge a calculus which lies upon, but has not become fully 
engaged in, tlie orifice of the ureter. Manipulation of the 
abdomen in the course of the ureters may also facilitate the 
descent of the concretion. Sir James Simpson witnessed relief 
follow complete inversion of the body.'”* 

In the intervals of the nephritic attacks, or when none 
exist, the treatment must be conducted either wdth a view to 
dissolve the concretion (see Solvent Tueataient of Urinauy 
Calculi) or according to the rules laid down for the manage- 
ment of chronic pyelitis. When abscesses form, or pyo- or 
hydronephrosis is established, the modes of treatment described 
under these headings must be followed out. 

Incising the kidney through the loins, and extracting the 
offending calculi through the wound (nephrotomy), is a method 
of treatment as old as the time of Hippocrates. It is, however, 
not recommended by modern surgeonsj except when suppu- 
ration has taken place, and the abscess is manifestly pointing 
in the loins. When such an abscess is opened, exploration 
should be made with a probe, and if concretions are detected 
thereby, cautious endeavours may be made to remove them by 
suitable instruments (Hevin and Velpeau — Oldfield, These dc 
Paris, 1863 ; see also Gaz. Hebd. 1867, p. 767). 

Extirpation of the kidnaij . — This is an operation which has 
been performed several times in recent years. Eight cases arc 
collected in the ‘‘American Journal of Medical Sciences” for 
Jan., 1873, p. 277. Six died and two recovered. Another 
case of recovery after excision of an injured kidney is recorded 
by Brandt (Wien. Med. Woch.,1873, and Ed. Med. Joum., May, 
1874). Dr. Campbell records a case of cystic tumour of the 
left kidney which was mistaken for an ovarian cyst, and re- 
moved, together with the kidney, by operation. The patient 
slowly redovered (Ed. Med. Joum., July, 1874). 

* Edin. Med. Joum. 1858—9, p. 76. 
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W HEN any impediment exists to the flow of urine -from 
the ki^eys the secretion accumnlates behind the 
obstmetion and distends the parts above. The first effects of 
the pressure of the accumulated urine are felt in the hither 
portions of the ureter and the pelvis of the kidney ; these parts 
become dilated. Then the renal substance is compressed, and 
becomes partially or wholly atrophied and absorbed ; so that 
the organ is at length hollowed out into a pouch or bag, con- 
sisting of the fibrous capsule of the kidney. When these 
changes are associated with suppuration of the lining mem- 
brane the condition termed pyonephrosis (already described) 
is produced. But in a considerable number of instances the 
obstmetion is unaccompanied vrith* pnmlmit formation ; the 
distension proceeds painlessly and gradually. This is the 
case when the impediment arises &om some congenital mal- 
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' formation ; also when it is incomplete, or is established by 
degrees. To this condition the terms “ dropsy of the kidney 
and “hydrorenal distension” have been applied;* but both 
designations have given place to the term hydronephrosis, 
introduced by Eayer, and now generally adopted. 

Morbid Anatomy . — Some years ago 1 exhibited to the Man- 
chester Medical Society a typical example of what may be 
called a fully developed hydronephrosis. It consisted of a large 
membranous bag, 13 inches long by 8 inches broad. It repre- 
sented the right kidney of a woman, who, during life, was 
supposed to be the subject of ovarian dropsy. She had been 
twice tapped imder that impression, and died of peritonitis 
after the second operation. It proved, after death, to be the 
right kidney and pelvis monstrously dilated. When filled 
with fluid the cyst had a lobed or sacculated exterior, like an 
enormous colon. The ureter was incorporated with the pos- 
terior wall of the cyst, and opened obliquely into the dilated 
pelvis, with a valvular arrangement resembling that at the 
entrance of the ureter into the bladder. The channel was 
pervious to a probe ; but the valve-like deformity of its orifice 
(evidently congenital) prevented the free escape of urine. 

On cutting open the cavity a complete fibrous skeleton of 
the kidney was disclosed (see diagi’am. Fig. CO). The pelvis 
was dilated to the size of a large cocoa-nut, and formed a sort 
of atrium, in the interior of which seven smooth rounded 
openings were situated, large enough to admit the little finger.. 
Each of these openings led into a rudely pyramidal chamber, 
the bulging base of which corresponded to one of the external 
lobulations. These chambers were separated from each other 
by strong membranous septa ; but they communicated indirectly 
with each other through the openings into the enlarged pelvis. 
Not a particle of kidney substance existed in any part ; but 
three flattened fibro-cartilaginous nodules were found imbedded 
in the outer wall of the sac. The fibrous membrane which 
composed the pouch and septa was exceedingly tough and 
strong, much resembling the dura mater. The outer membrane 
evidently consisted of the thickened and hypertrophied tunica 
propria, and was continuous with the fibrous structure of the 
dilated pelvis. The septa corresponded to some of the embryonal 

1 1 2 
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divisions of the kidney ; and the circular openings represented 
the chief divisions of the pelvis. 



l^^rom this type there are many variations. The sac may not 
be nearly so large : it may not exceed the dimensions of the 
healthy organ : it may be even smaller. The chambers vary 
much in dcptli, and in number ; there may be only two or 
three ; or the whole sac may consist of only a single cavity. 
The cyst may be composed in varying proportions of expanded 
pelvis and dilated kidney : sometimes the expansion is almost 
confined to the former, which is transformed into a globular 
swelling occupying the hilus of the kidney. Tlie absorption of 
the secreting tissue is not usually complete. The stagnating 
urine exerts its pressure in the first instance upon the papillae, 
which become flattened, and, as it were, effaced ; then the 
bodies of the pyramids are compressed and gradually atrophied ; 
lastly the cortex is encroached on, more and more, until it is 
reduced to mere islets of reddish tissue on the membranous 
parietes ; and at length, if life be sufficiently prolonged, 
these disappear, and not a vestige of the glandular tissue 
remains. 

When only one kidney is involved, a compensating hyper- 
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trophy of the opposite organ takes place, amd the urinary 
function goes forward unhindered so long as the latter con- 
tinues sound, and its channels of excretion free. There is 
nothing astonishing in this ; but it is very unexpected to find 
that destruction of the secreting tissue may proceed to an ex- 
treme degree in hoik kidneys without evoking marked symptoms 
of deranged urine-secretion. A person may apparently exist 
for a time with the two kidneys wholly reduced to mem- 
branous sacs devoid of any tubular structure. In Dr. Strange’s 
case, already cited (p. 207), in which iwofuse diuresis had 
existed from infancy, not a particle of renal substance could be 
detected in the renal sacs after death, though life had been 
protracted to the age of eighteen years. Another equally re- 
markable case is related by Faber.* TJie subject of it was a 
little boy, who had been ventricose from birth, and in weak 
liealth. The urine generally presented nothing abnormal ; but 
on two or three occasions the boy suffered from severe paroxysms 
of strangury, with symptoms resembling those of stone in the 
bladder. Notwithstanding these drawbacks, the boy was in 
better health in the last year of his life than ho had been for 
the previous four years, and was able to go about. When he 
had reached the age of 5^ years he fell from a chair and died 
suddenly in consequence. The autopsy revealed the following 
state of the urinary organs. Both kidneys W'erc converted 
into large pouches or sacs, containing no trace of kidney sub- 
stance. The renal pelves were likewise greatly distended, and 
the ureters so completely resembled the small intestine that 
tlifi dissector held them several times in his hand in the belief 
that they were a coil of intestine. The bladder contained a 
little turbid urine ; its walls were greatly thickened. There 
was no disease of the prostate, neck of bladder, nor urethra. 
The entrances ft’om the bladder into the dilated ureters were 
sufficiently open. 

In these and similar cases the atrophy of the secreting tissue 
had doubtless been going on slowly and progressively, from 
the time of birth. It cannot be assumed that complete 
sacculation of the kidneys and total absence of renal tissue 
existed from birth ; for, as was pointed out by Bayer, infants 
* Wikrt. Correspondenz-Blatt, Bd. xii. 260. 
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with congenital double hydronephrosis are not viable. Life is 
probably eked out in such cases by the vicarious activity of the 
«kin and bowels, which undertake some portion of the depura- 
tivc functions properly belonging to the kidneys. Death 
commonly takes place, in cases of this class, quite suddenly — 
sometimes with violent uraemic phenomena. 

Of 62 cases collected by me, the hydronephrosis was con- 
fined to one kidney in 32 instances, and affected both (double 
hydronephrosis) in 20 cases. When the hydronephrosis was 
single, the right side was more frequently affected than the 
left (19 right, and 13 left). 

Hydronephrosis sometimes attains enoiTnous dimensions ; 
and fills the abdomen with a soft fluctuating intumescence, 
reaching from the borders of the ribs to the pubes. Rayer 
cites an instance in which sixty pounds of fluid were with- 
drawn from the sac. But the most extraordinary example which 
I have discovered is the following, related by Mr. Samuel Glass 
in the Philosophical Transactions for 1747 : — 


]\Jary Nix had hccii rcfinarkahle all her life for the i)releriiaturttl size of 
lier holly, llor iiiolhor stated that her daughter was born dropsical ; hut 
otherwise she prov(;d heidt-hy ; and, notwithstanding the steady increase 
in the size of the abdomen, slie lived to be near 23 years of age. 

She is described as a tall anil woll-])ropoi*tioned woman, except for tlie 
'/•noniions siz»' of her ladly ; and, for one of so umvicddly a bulk, to liav(^ 
been brisk and active. Tin^ menses, which appeared at tlie usual time of 
life, coiitimied regular until within eight months of her deatli. TJie only 
coinplaiui was of a i»uJn oecusioiially felt in making water. 

On the sup]u-ession of the. catamenia, there .succeeded a ciM’tain amount 
■of dyspiuea, loss of ui^petilt^, and emaciation, with swelling of one of tJie 
legs, and ulcerations. These .symptoms gradually iuiTeased until lior 
ileath. 

On taking the dimensions of her body before dissis tion, tin? cireum- 
ferem*,o of tin? alKloinen was found to he just six feet four inches, and from 
the, xiphoid cartilagi* to the os ]>ubis she measured four feet and half an 
inch ! The cutaneous vessels distiibuted on the abdomen were remarkably 
large. 

The thorax being laid open, tlie diaphragm W’jis observed to he forcibly 
protraded into that cavity. The htise of the heart lay under the light 
clavicle, and its apex on the most convex of the diaphragm ; \vhicli 
convexity advamsed as high as the third rib. The lungs were surpiisiiigly 
small, seai'ccly exceeding in magnitude those of a new-hora child. When 
the abdomen was opened a vast cyst was displayed, from which 30 gallons 
of a light, cotfec -coloured, limpid fluid was withdraA^m. The fluid was 
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Jiot ill thi; least fetid, lii figim*, eoloiir, thickness, and ma<;nitude, lids 
• nornious bag very iiimdi resembled the utew of a <*ow at tlu^ end of 
gestation. The wliole inside was scabixms, and looked as if parboiled, aiul 
lun’e and thei’c was observed a small quantity of a eofiec-colourcd s<?diinent. 
On the h'ft iiitmior part was dLscovered the oritiee of a <luct (ureter) which 
opened obli^piely into the (Vivity of the sac, and would (?asily luliiiit a largi^ 
goosc-cpiill. From this opening the tube mlvaiK'ed iiboiit twelve inches be- 
tjfeen th(^ membranes of the. bag obliquely upwards, aiul towards the right, 
Crcyii whence it was deflecte<l downwartls, and imssed betwe(*u tin*, fold of 
tln‘. broad ligament into the bhidd<*r. The. alulominal viscera were, thnist 
.'isith? in various diii'ctions. The left kiilncy and under were heiilthy. 

The fluid contents of hydroncphrotic cysts arc generally 
altered urine. Urea, uric acid, an well as the alkaline and 
earthy urinary salts, liave been found therein. Prout detected 
urea and uric acid in the contents of a double hydronephrosis 
from a still-born infant. Generally speaking, the fluid is mucli 
more watery than ordinary urine;- and sometimes the organic 
urinous matters only exist in traces. The fluid may be 
variously coloured ; it may contain a little blood, pus, and 
epithelium, and it is nearly always more or less albuminous. 

In two cases the contents of the cyst consisted of a sub- 
stance resembling colloid. The first of these is described by 
Dickinson : — 

The. patient was an old woman of seventy. For twelve ytMirs she had 
]u*rceivcd a tumour in tlie left hyjiochondriuiii, whhdi at length lillcd tin; 
iMdly. Consti])iition alternated wdtli diarrhoju. TIhj jKitient stabul that 
.slic occasionally passed nasty stuff” hy the lU’cthra, and that the tumoiii’ 
diminisht^d in size for a time after that omirrcnce. She at h*ngth died of 
pneumonia. The left kidney wjis found converted into a. large siu; about a 
foot long, divided l.>yscptji into compaitinents. Tlu'sc compartments weri*! 
.fille«l with a gelatinous .subsbiinte, which, under the mii'.roscope, presente»l 
the usual apiKsarauccs of colloid inatter. It lay, however, <]uit«i loose in 
the cyst, altogether unattached to the parieb^s. Tlierc was no obstruction 
■whatever found in the ureter, nor in any part of the urinary channels, 
l>ickinson suj»posed that an obstruction — probably from a calculus — 
i\visted at some previous p(Tioil, wdiicii led te sacculation of the kidney ; 
and that the colloid matter was dej>o.sited suhsequcntly. {Path. AV//-. 
Trans. Vol. xiii. p. 137.) 

• The second case is reported by Prof. Dumreicher of Vienna, 
and is remarkable in many ways : — . 

A girl of 13 had obseived a swelling in the abdomen from her tenth 
yrar. This grew to an eiionnous size ; the circumference of the alKlomcu, 
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•wliich was uniformly distended, measured 44 inches. The pei’cussion 
sound was dull, except over a space of four square inches on the left side 
below the navel. Fluctuation was perceived over the swelling. Prof. 
Skoda, under whose care the girl fii'st came, diagnosticated an ovarian 
ejst ; but he pointed out. the possibility of a hydronephrosis. The casti 
then passed to the care of Prof. Dumreicher, who, on account of the 
dyspnccal distress, jmnctured through the abdominal wall, and withdrew 
18 quarts of a colloidal brown-Coloured duid. The circumferenc(j of tho 
belly now fell to 30 inches, and the ivlief to th(5 patient was gi*cat. Six 
weeks later, 16 quarts more were withdrawn ; and an injection composed 
of one ounce of tincture of Iodine, in 4oz. of water, with a draehin of Iodides 
of Potassium, was introduced into the cyst. This i>roceeding proved of no 
eifect. In about a month 14 quarts more wereovacnated, and the injection 
repeated. Severe iodism followed, and continutd for a couple of days. The 
patient then rapidly impi’oved, and left the hospital. In about three 
months she returned, larger than ever. Tlie belly now measured 46 i inches, 
and the bi*eathing was much embanussed ; the heart’s apex beat in the third 
interspace. In the course of the succeeding five months the patient was 
tap[wd four times, and an aggregate quantity of 37 quarts of fluid was 
withdrawn — making a total, from the bt^ginning, of 85 quarts ! The fluid 
changt^d .charaebu* as the tappings were repeated : it became more and 
more ^ mixed witli blood, and at length with pus. On one occasion a 
drachm of the crystallized sesquichlotide of iron, dissolved in six ounces, 
of water, was injected. This wm followed by severe symptoms. At the 
last, a fistulous passage into the cyst was kept open by an clastic catheter, 
through which the cyst was evacuated twice daily, and washed out with 
wainn water. Notwithstanding these precautions, the contents of tho cyst 
gi’ew daily more foul, and tlie patient’s strength steadily diminished. She 
died alt(U’ having been under observation about a year. On opening tlwj 
lielly the cyst was found to be the right kidney enormously dilated. Tin* 
sue was intimately adherent to the liver ; and the right lobe of the latter 
was so compressed that it was reduced to half the size of tho left lobe. 
The ciecum and the end of tlie ileum were fixed by adhesions to the front 
of the cyst ; tlie rest of the bowels were thnist into the left hypochondriuin. 
yiThen ox>encd, the sac was found in some places tliin, in others several 
lines thick : it was divided into compartments, of which the parietos 
wore traversed by broad membranous bands in various directions, which 
divided the cavities into a nuniher of small loculi. In these latter a num- 
ber of cysts with yellowish contents were situated. The anatomical causes 
of the distensions was not veiy clearly mode out ; but it appeared to consist 
in a congenital obliquity of the origin of the ureter, whereby a valvular 
condition induced, which impeded tho flow of urine. The ureter, 
^ter its origin in the cyst, ran in a half circle, downwards and backwards, 
intimately adherent to the cyst walls and compressed by them. A small 
supernumerary reual artery arose from the aorta a few lines below the 
principal branch. The left kidney was enlarged, but healthy. ( Wiewyr 
Med. JffaUe, 1864, p. 139.) 

JSHoloffy* — ^The anatomical conditions which lay the fonnda- 



ETIOLOGY. 


489 


tions of hydronephrotic distension of the kidney are exceed- 
ingly varied. Out of 52 cases which were collated for the 
pur^se of the present article, there existed congenital malfor- 
mation in 20 cases — affecting the kidneys, the ureter, or the 
renal artery. In two of these, a supernumerary renal artery 
crossed and compressed the ureter near its origin ; in four, the 
ureter was congenitally imperforate ; in three, the ureter entered 
obliquely into the pelvis of the kidney, creating a valve-like 
impediment, which necessarily increased as the pelvis expanded. 
In a case of double hydronephrosis, observed by myself, the 
details of which follo\l| the left ureter was greatly narrowed at 
its origin, and passed obliquely into the dilated ixilvis ; while 
the right ureter, which was perfectly normal in calibre, was 
compressed at its point of exit from the pelvis by an irregular 
branch of the renal artery. In a case recorded by Dr. Simp- 
son, the ureters were dilated to the thickness of the small 
intestine in their entire course, except at intervals where 
they were folded on themselves, while their vesical orifices 
were so contracted from thickening of the vesical walls, that 
they barely admitted the stilette of a blow-pipe. In a case 
recorded by Dr. Hare a very curious deformity was found 
in both ureters, which he thus describes : — “ On taking the 
mass (the dilated kidney) in the hands, and pressing very 
firmly, no fluid escaped by the ureter ; examining into the 
cause of this, it was found that the ureter, at a little distance 
fi'om its origin, was coiled on itself — like a turn and a half of 
a cork-screw brought closely together, and that this coil was 
adherent to the lower part of the dilated pelvis ; above this 
part, the ureter was slightly dilated ; below it, not at all. The 
coils just mentioned acted as a valve-like obstruction to the 
co^e of the urine, for on gently dissecting away, with the 
pomt of a scalpel, the tissue which held the coils together and 
united them to the tumour, the retained fluid rushed readily 
out by the end of the ureter in a full stream.” * 

In 13 out of the 20 congenital cases, the hydronephrosis was 
double ^that is, it affected both kidneys. Two of these 
perished still-born, one lived six hours, one thirty, and one 
thirty-six hours, while one died twenty days, and another 

♦ Med. Times and Oaz. 1858, 1. 234. 
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between three and four months after birth ; but Dr. Harems 
patient (just mentioned) survived to the age of thirty-eight 
years ; and the remaining four lived for periods varying from 
five and a half to twenty years. We must assume, in these 
latter cases, that the impediment to the urinary flow was at 
first incomplete (though the malformation was congenital), and 
that its effects were not fully developed until a subsequent 
period, and then probably with extreme slowness. 

In an instance cited by Rayer, the obstruction (congenital) 
>vas constituted by an imperforate urethra ; * the bladder, 
ureters, and kidneys were distended into capacious sacs 
(1. c. iii. 504). 

Congenital hydronephrosis is often • associated with mal- 
formations of other organs — imperforate anus, hare lip, club- 
foot, &c. 

Of the 32 cases in which the obstruction arose later in life, 
it w’as due, in eleven instances, to the impaction of a calculus 
in the ureter ; and a similar impediment, although not actually 
found, was inferred to have existed at some previous period in 
three others. In five cases, a narrowing or obliteration of the 
ureter existed near its origin or its termination, produced pre- 
sumably by some past inflammatory or ulcerative process, 
followed by subsequent constriction. In three cases reported 
by Dr. Simpson, the ureter, which was of normal, or greater 
than normal calibre, was compressed immediately above the 
pelvic brim by a thickened tendinoqs band of the perito- 
neum, apparently the result of old inflammatory action. In 
six instances, the ureters were compressed near their entrance 
into the bladder by a pelvic tumour — gravid uterus, ovarian 
cyst, or a cancerous growth : cases of this class are no doubt 
much more frequent than these numbers indicate ; but they 
are generally slight in degree, and seldom go on to the pro- 
duction of a palpable tumour in the flank.t 

* In a case vhich occurred in the practice of Dr. Ritchie, that of a male 
child, who died thirty-six hows after birtli, an imperforate urethra was the 
obstructing cause \ the pelvis of each kidney was dilated so as to admit the 
tii)s of two fingers. The kidneys themselves retained the lobnlated character 
of the foetal organs. 

t Stadfeldt found dilatation of the ureter common in women dying in child- 
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In a number of tlie cases collated, a mechanical cause for 
the distension could not be assigned, or such a cause was only 
obscurely indicated. In some of these, no doubt, a more 
careful inquiry would have solved the difficulty ; but still 
there are cases which must at present be regarded as mechani- 
cally inexplicable. 

The two following cases illustrate in a striking manner how 
a congenital malformation, which, at first, only offered a slight 
obstruction to the course of the urine, comes, step by step, to 
constitute a greater obstruction, and at length produces fatal 
results : — 

T. S., ;ut. 20, camo under iny care Feb. 28, 1867. He bad been subject, 
from the ag(i of two yeai*s, to attacks of obstruction of tlio bowtds, con- 
tinuing for four or five days, and recurring at uncf^rtain intervals of a few 
weeks or months. During these attacks— which of late liad been more 
freciiient and more sevfsre — the abdomen became swollen and tender, and 
there- was sickness and vomiting. Tl'he- condition of the urine had never 
attracted any attention. 

When I was called to sec him, he was suffering from one of the-sc attacks. 
The bowels had not been moved for live days ; tlic abdomen was distended 
and painful, aiul there was frequent vomiting, which was not stcrcoraceous. 
The urine was i-eported to be exceedingly scanty. 

On the next day (March 1) ho passed only four ounces of urine. The 
characters of this speenmen were x>eculiar. It was mixed with blood, and 
its sp. gr. was only 1008 ; no renal t»sts were found, but a large number of 
transitional epithelial scales, such as line the pelvis of the kidn(*.y. Thti 
sickness had ceased, but the condition of the abdomen and th(5 constipation 
ivmaiiied the saim*. 

On examining the loins, it was found that there was distinct bulging in 
both lumbar regions ; the bulged portions had an clastic feel ami com- 
municated to the foigers an obscure sense of fluctuation. Both loins were 
dull on percussion, and the duliicss reached forward to a line oxt(*nding 
from the costal margins to the anterior spines of ihv. crista ilii. 

On the next day — seventh day of intestinal obstruction — ho jiassed 
three ounces of urine, similar in character to that before described. On 
the eighth day, there was total suppression of uriiie. On the ninth day, 
copious discharges of luine took place, amounting in the cours(j of tlie, 
day and night to more than a gallon. The appearance of the secre.tion 

birth, even when there was no lateitil disiilacement of the womb. In sixteen 
post-mortem examinations he found such a dilatation nine time.? ; it almost 
always begins where the ureter crosses the common iliac. Hydronephrosis 
from this cause (puerperal) is much more frequent on the right than the left 
side. Out of twelve cases, Stadfeldt found it only once on the left. 
(Monatsschr. f. (ileburtsk. 1802, p, 71.) 
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was almost normal. It was straw-coloured and clear ; it contained no 
albumen, and only microscopical evidence of blood. It was only unnatural 
in its sp(*ciiic ginvity, which innged in the different specimens from 1005 
to 100/ . The bowels still continued without a passage ; but a sensible 
softening of the abdomen had taken place, and the clastic swelling on the 
left side was very decidedly diminished in size. On the tenth day the 
urine ilowed frt‘cly, and fully a gallon was voided before night. It had 
tlic saints chameters as tlie urine passed the previous day. About mid- 
night on the tenth day, the intestinal obstruction likewise gave way, and 
an immense quantity of semi-liquid fajces was evacuated. It was now 
l)oj)(‘d tlnit speedy recoveiy would — ^at least for a time — talie place ; but 
on the eleventh day th(*. general symptoms were alarming ; no urine was 
secrct<*d, the tongue and teeth became coated with sordes, and the pros- 
tration was extreme. On. the twelfth day, death took place, preceded by a 
lit of convulsions, no urine having been discharged for sixty hours. 

opening the ahtlomcn, two soft, lobulated tumours were 
found, one in each lumbar region ; these were the enlarged and sacculated 



Fici. 01. Left IculiMiy—aliowins tlie narrowing at the coniniencement of the ureter and 
the obliquity of its entrance into tlie dilated pelvis (about one-fourth the actual 
aiz(t). 

kidneys. The left kidney was ten inches long by about seven broad*— 
the right about a quarter less. To the bulging inner sides of the left 
kidney, the descending colon was firmly adherent by a broad attachment 
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for the space of about three inches. It was here that tlie intestinal 
obstruction lay ; the bowel was contracted at this spot, and tightly 
stretched over the distended kidney in such a manner as to prevent 
the free passage of faeces. Tlie kidneys, ureters, and renal arteries 
were carefully dissected out with a view of ascertaining the mechanical 
cause of the impediment to the flow of the urine, which produced the 
mischief. 

On the left side (Fig. 61 ),. the renal artery was normal in its distri- 
bution ; but the ureter presented an anomaly. At its origin from the 
dilated pelvis, the ureter was exceedingly narrowed ; its box’e was so 
contracted that only a fine probe could be jiassed along it. The 
entrance of the ureter into the pelvis was also oblique, so tliat a valve- 
like obstruction was thereby constituted. Tlio action of this latter 
impediment was clearly shown when the sacculated mass, after being 
separated from its connections, was held in the hand, luid subjected to 
various degrees of pres.sure. With moderate pressure no urine escaped 
from the cut end of the ureter ; but when the mass was strongly com- 
pressed, the obliquity of the origin of the ureter was for the time ellaced. 



Fig. 62. The left kidney cut oi»en (about one-fourtli the actual sbe). 


and urine escaped freely. The same thing doubtless happened during 
life. When the distension of the kidney was moderate, the course of the 
mine was ohstmeted ; but when the urine accumulated and the dis- 
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tension became great, the obstruction was at length overcome, and the 
contents of the siic escaped. The lower portion of the left ureter was 
free from obstniction, and of the usual dimensions. When this kidney 
was laid open, it (with the pelvis) was seen to be converted into one largo 
lobulated sac, filled with urine (sec Fig. 62). The renal substance was 
reduced to a thin layer, varying from a line to two lines in thickness, 
which Ibmicd the outer boundary of the sac. There were no traces of the 
pyramids. The infundibula and calices were enormously dilated, and 
constitntiul the succulations which gave the mass its lobular character. 

The serif^s of changes which evidently broiight the left kidney to the 
state in whi('h it was found, were probably something as follows. The 
narrowing at the commencement of the ureter was doubtless congenital, 
and constituted, from birth, a slight impediment to the free escape of 
urine, and occasioned gradually, in the course of years, by the distending 
force of the accumulating urine, a dilatation of the jielvis and infun- 
dibula, and a progressive excavation of the kidney. As the pelvis became 
enlarged and distended with urine, it acquired a more globular form, and 
Uie orifice of the ureter was, in consequence, carried upwards and assumed 
an oblique direction, so that an additional obstacle to the escape of urine 
was thereby created, and one which could only be overcome at intervals, 
wlion the pressure from behind became extreme. The adhesion of the 



Fia. 03. Ri^it kidney (about oue*fouTth the actual size), showing the abnormal 
distribution ot the renal artery. 

ooUm was doubtless an event of later occurrence, and was fhe consequenco 
of irritation and inflammation produced by the intermittent pressure 
against it of the distended kidney and pelvis. It is quite dear that, when 
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this adhesion had once taken place, temporaiy obstruction of the bowel 
would arise whenever the kidney became distended with urine beyond a 
certain point ; and that when the increasing accumiilation of iirino at 
length overcame~*in the manner already explained — ^the obstacle to its 
escape, the renal sac emptied itself, and the intestinal obstruction was 
also, for the time, removed. In this way may be explained the recurring 
attacks of constii>ation and the manner in which relief was accomplished. 

The right kidney was in the same sacculated condition as the lefl^ but 
the destruction had not been carried to so cxtronio a degree. The 
mechanical cause of the sacculation on this side was es.scutially different 
from that on the left side. There w'as no narrowing of any port of the 
right ureter ; but at its point of exit from the pelvis it was crossed by an 
irregular branch of the renal artery (see Fig. 63). On this (the right) 
side, two renal arteries arose from the aoita. "J'hc upper artery, after 
giving off tho supra-renal branch, passed into the up])cr part of tlie hilus 
of the kidney. The lower artery divided soon after its origin into two 
branches, of which one ])asscd into tho hilus in the usual way ; but tho 
other branch j)a.SHed downwards to the lower j>art of the kidney, and, In 
its coume, cro8.sed in front of the ureter just as tho latter emerged from 
tho pelvis of the kidney. It is evident that tho slight constant pressurt^ 
of this branch produced a certain degree of impinlimcnt to tho flow of 
urine, which in ]>rocess of time brought about hollowing and sacculation 
of tlie kidney. 

The diagnosis was made out in this case with accuracy ; and 
the proposal to puncture the renal sacs was only prevented 
from being carried out by the large discharges of urine on the 
ninth and tenth day of the obstruction. Had such punctures 
been made, however, the relief obtained could only have been 
temporary ; the destruction of renal tissue had gone too far to 
leave any hope of permanent cure. 

A young man of twenty, otherwise in good, health, had sufferod, from 
time to time, from paroxysms of pain, followed by nausea and vomiting. 
On the Srd of February, i857» he was seized with one of these ]»aroxysms, 
accompanied with obstinate constipation. The vomiting became intrac- 
table ; the vomited matters contained blood and sarcinje ; and no jiassuge 
could be obtained by<the bowels. On examining the abdomen, a doubtfully 
liuctuating swelling was detected in the right flank. The symptoms wciv 
attributed to an organic affection of the liver. Under a continuance of 
these symptoms death took place in five days. 

At the autopsy, a bladder like tumour as large as the fist was found in 
the right hypochondrium, situated between the liver, the colon, and the 
duodenum : it was united by adhesions to the two latter. The colon waa 
not constricted at the adherent spot ; but the duodenum was so tightly 
stretched over the tumour that its calibre was almost ef&ced. The stomach 
was greatly distended, and filled with a dai'k-coloured fluid. 
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A closer examination of the tumour revealed the following ; — It consisted 
of the pelvis of the right kidney, greatly distended. The right renal 
artery was abnormally distributed ; it divided close to its origin into two 
branches, one. of which ran to the upper, and the other to the lower part 
of the hilus. The lower branch crossed the ureter near its origin, and 
exercised a ceituiu compi'cssion njK>n it. The enlarged pelvis pressed for- 
ward between the two branches of the renal artery, in such a manner that 
the (Jrigin of the ureter was drawn beyond the level of the lower renal 
artery, compelling the ureter to loop itself round this branch in order to 
reach tlio bladder. Tliereto was added a thirU mechanical obstacle, namely, 
tlie adhesion of the ureter in the first part of its course to the outer sui’faco 
of the distended pelvis, for the space of three-quarters of an inch. 

The enlarged iielvis contained ammoniacal urine, mixed with blood and 
mucus. The coiTcsponding kidney was long and narrow, but otherwise 
healthy, and scarcely atrophic. The left kidney was natural. (Boogard, 
Jrch. /. d. Ilolldndiscfui Bcitr, z. Naiur mid Hcilk\ Bd. I., p. 196.) 

The explanation of these appearances seemed to be this : — 
First, the lower renal artery compressed the ureter, and pre- 
vented the pelvis of the kidney from properly emptying itself 
until a certain pressure was exerted on its walls by the accu- 
mulated urine. This impediment was intensified by the curving 
of the ureter round the lower renal artery. The pressure so 
exercised probably excited inflammation and adhesion of the 
ureter to the outside of the expanded pelvis, and again of the 
latter to the colon and duodenum. The symptoms during life 
were thus explained. The periodical attacks of nausea and 
vomiting depended on the periodical dilatation of the sac and 
the pressure of it on the duodenum. Evacuation of the sac, 
when the pressure of the accumulated urine reached a sufficient 
height to overcome the obstructions, caused the paroxysms to 
subside. In the last paroxysm the resistance proved more 
obstinate ; the duodenum became altogether occluded — Whence 
the constipation; and the portal vessels became probably 
implicated — determining effusion of blood into the stomach, 
and hfiomatemesis. 

Hydronephrosis arises under such a variety of anatomical 
conditions, that its general etiological relations offer, as might 
have been expected, little that is characteristic. No age is 
exempt — not even foetal life ; nor is any especially liable : the 
two sexes, in the cases collated by me, were found nearly 
equally represented— 25 were males and 23 females ; in four 
infants the sex is not mentioned. 
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The symptoms of hydronephrosis depend mainly on the 
nature of its anatomical cause and on the size of the sac. If 
the sac be small and the opposite kidney sound, symptoms 
may be altogether wanting ; old age may be reached without 
suspicion that one of the kidneys has been changed into a 
membranous sac, and the anomaly may be first discovered at 
the autopsy. 

Generally, however, the distension goes on to the formation 
of a palpable tumour in the abdomen ; and sometimes, as we 
have seen, this tumour attains an enormous size. Setting aside 
the cases which perished still-born, or within a few weeks of 
birth, there existed among the 42 remaining instances 25 in 
which abdominal intumescence was detected during life ; in 
19 of these the tumour was confined to one side, in six a 
double tumour existed. 

In its topographical characters a hydroncphrotic tumour 
presents the general physical signs of renal tumour. The 
swelling is situated in the fiank ; it reaches backwards in the 
lumbar region to the spine, upwards into the hypochondrium, 
downwards into the iliac region, and forwards to the umbilicus 
— encroaching on these regions variously according to its mag- 
nitude. The colon is usually in front of it ; and the small 
intestines are thrust into the opposite sicle of the abdomen. Of 
the several displacements of the organs on either side I need 
not add anything to what is detailed in the chapter on cancer 
of the kidney, where the general characters of renal tumour 
are fully described. The special characteristics of hydro- 
nephrosis are its soft undulating feel ; an outline, which is 
sometimes distinctly lobulated ; and the evidence of fluctuation. 
There is one peculiarity which is pathognomonic when present, 
namely, the sudden diminution or disappearance of the swelling 
coincidently with the sudden discharge of a large quantity of 
urine. This sign is not always available •; but it is sufficiently 
frequently met with to give it an important diagnostic value. 
It occurred in 9 out of the 25 cases in which the existence of 
a tumour was clinicuily ascertained. 

In Dr. Hare's case of double hydronephrosis, already alluded 
to, subsidence of the tumour from this cause took place on one 
occasion on the right side, on another on the left side ; pre- 
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eenting a gnccession of events sufficiently puzzling even to an 
acute observer. 

The tumour is usually quite painless, and unaccompanied by 
any inconvenience except from its bulk. Occasionally, how- 
ever, tenderness exists over it ; and the action of the bowels is 
irregular. When the dilatation arises from the impaction of 
a calculus, symptoms of nephritic colic occur at the time when 
the impaction takes place ; or from time to time thereafter, 
if, as is most usual, some quantity of urine still continues to 
trickle past the calculus. Similar paroxysms are recorded in 
two instances where no calculus existed. 

The state of the urine usually furnishes no information : 
in the great majority of cases it is natural ; sometimes, how- 
ever, it contains a little pus ; but never in quantity. During 
the attacks of nephritic colic it may contain blood ; and be 
discharged with great pain, retraction of the testicle, vomiting, 
etc. The history of these attacks sometimes yields an im- 
portant clue to the nature of the case. When both kidneys are 
affected, symptoms indicating defective elimination of urine 
(uraemia) necessarily show themselves at length. A hydro- 
nephrosis implicating one kidney only may, as we have seen, 
cause little or no inconvenience for many years, even though 
its bulk be considerable. The opposite kidney performs a 
double duty and becomes correspondingly enlarged. An indi- 
vidual in this condition^ however, leads an existence of con- 
siderable peril : for if anything happen to impede the function 
of the single kidney on which life depends, dangerous symptoms 
necessarily arise. Rayer supplies the following instructive 
example : — 


M. Y., rot. 64, liml experienced, at the age of 22, pain in tlic right 
renal region, shooting obliquely towards the bladder in the direction of the 
ureter. This pain proved obstinate, and increased more and more ; the 
urine was occasionally bloody, and sometimes of a dark colour ; the 
patient became jwle and tliin. Little by little the urine ceased to contain 
blood, and ro-assumed its normal characters : the general condition was 
perfectly restored ; and for a long series of years M. V. enjoyed blooming 
health. 

About the year 18iW, M. V. began to grow stout ; the belly became 
remarkably large ; and latterly his great size considerably impeded pro- 
gression. 
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On tlic 18th of September, 1884, M. V. experienced an uneasiness in 
the abdomen which constrained him to keep his bed ; pains weie felt all 
over the abdomen, but esJx^cially toward the legioii of the left kidney. 
Tliis re^on was tender on pi'cssure ; the patient passed no urine ; and the 
bladder was not distended. During ten days M. V. had no desire to void 
urine, and at the end of this period he only passed two glasses of a citrine 
colour. On examining tlu*. abdomen a voluminous tumour was detected, 
extending obliquely from the right hypochondrium to the left iliac fossa. 
Obscure iluctnation was felt in the tumour, which was considered to be 
formed by the distended right kidney (this was confirmed at the autopsy). 
The condition grew more and more serious as the suppression of mine 
continued — the tongue became covered with a slimy coating ; the features 
altered ; the nights were sleepless ; the pulse failed ; hiccup supervened ; 
and the patient cxpiicd on the 13th of October, 1834. 

On opening the body the right kidney was found prodigiously distended, 
and converted into a pouch filled with 71b. lloz. of a viscid fluid ; tlie 
tumour was 16 inches long from above downwards, and 7^ inches broad. 
Tlie ureter was dilated at its origin, but soon underwent a sudden con- 
striction ; in this strangulated imrt a little calculus could be felt whiclj 
had completely obstructed the duct. Below this obstacle, the ureter 
i*esumed its ordintiry dimensions. The left kidney was considerably 
tumefied and reddened. The pelvis was notably dilated and covered with 
vascular ramifications ; the left ureter, like the right, contained a small 
<’alculus lodged five inches below the pelvis. The bladder and other 
alxlominal organs were healthy. The state of the right kidney explained 
l»errectly the former ailments of M. V., and death was the consequence of 
the disabling of the solitary kidney on which liis life had so long depended. 
(Mai. (Us Jteim, t. iiLfp. 490.) 

Termimtions, — Hydronephrosis may terminate in various 
ways. The obstacle may be dislodged, and the contents of the 
sac discharged, without subsequent re-accumulation. If, in 
such a case, a portion of the renal tissue be preserved, the 
organ will be enabled, in part, to resume its function. If the 
distention has been long established, and the secreting tissue 
extensively or totally absorbed, the organ after evacuation of 
the fluid shrivels up into an empty sac. These may be regarded ‘ 
as the most favourable modes of termination. 

I find that out of 40 fatal cases, which supply information 
as to the cause of death, 16 perished from some other disease. 
Nearly all of these were slight, unilateral cases, which were 
latent during life. Five cases of double hydronephrosis 
perished still-bora or soon after birth from abeyance of the 
urinary function. In 19 cases death took place at a later age 
as a direct or indirect consequence of the renal distension. Of 
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these 19, one died wearied out with the hulk of the tumour 
and dysenteric diarrhoea caused thereby. Mr. Glass’s patient 
died from pressure of the vast sac on the respiratory organs. 
Five cases, in wliicli double hydronephrosis was established 
gradually, died from progressive abolition of the renal function 
— four of them with distinct uraemic symptoms, one of whom 
(see p. 492) had also intestinal obstruction due to c<jn- 
striction of the descending colon, which had become firmly 
adherent to the hydronephrotic kidney. Two more, with 
single hydronephrosis, died from suppression of urine through 
impaction of a calculus in the opposite ureter. In four 
cases, repeated tapping was followed by suppuration of the 
sac and exhausting hectic : in one, Dr. Hillier’s case, the 
patient succumbed to acute tuberculosis. In another case, the 
second tapping was succeeded by fatal peritonitis. Pressure 
of the tumour on the adherent duodenum, and consequent 
intestinal obstruction, caused death in one instance (p. 495). 
It is remarkable that only in one solitary instance (to be 
presently cited) was death caused by spontaneous rupture of 
the sac. 

DiUf/nosis , — The diagnosis of hydronephrosis is certain and 
easy only when subsidence of the tumour occurs simultaneously 
with a sudden excessive discharge of urine, or when trust- 
worthy history of such an occurrence can be obtained. When 
this symptom is absent, the recognition of the disease depends 
on the ascertainment of the existence of a fluctuating renal 
tumour, and the absence of the signs of suppuration. 

Hydronephrotic tumours have most frequently been con- 
founded mth. ovarian cysts,* ascites, and hydatid cysts. Prom 
an ovarian cyst, hydronephrosis is distinguished by the presence 
of the colon in front of the swelling, and by the absence of a 
bowel sound on percussion in the corresponding lumbar region. 
Ascites is distinguished, when the hydronephrosis is single, by 

* An interesting case an attempted removal of an immense hydronephrotic 
kidney, mistaken for an ovarian cyst,— followed by the death of the patient, 
is recorded in the Archiv f. Klin. Ghir. 1865. The cause of the hydrone* 
phrosis was a valvular flap of membrane at the origin of ihe ureter, which 
prevented the free escape of urine. Another case, in which the patient died 
on the twenty-second day after the ox^eration, is recorded in the Berl. Klin. 
YTochenschr. vi., 28, 1869. 
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the existence of dulncss in hoth flanks : but when the renal 
tumour is double, and both flanks are consequently dull as in 
ascites, the latter condition is recognised by the change of 
level assumed by the fluid when the posture of the patient is 
altered — dulness from dilated kidneys being fixed in its limits, 
however the position of the patient may be changed. A 
hydatid cyst is generally identified by the escape of .hydatid 
Vesicles with the urine, and sometimes by the presence of a 
hydatid fremitus. In the absence of these symptoms it may 
be quite impossible to establish the differential diagnosis of 
these tw'o conditions by physical signs, and inferences must be 
drawn from the commemorative symptoms. It may be of use 
to remember, that while hydronephrosis is not unfrcqucntly 
double, a hydatid cyst is scarcely ever so. 

Pyonephrosis is distinguished by the purulent character of 
the urine — actual or historical — also by the existence of more 
severe constitutional symptoms, and especially of hectic and 
recurrent rigors. Circumscribed abscess of the kidney, and 
perinephritic abscess, are distinguished by their more acute 
course, the presence of pain, and the signs of suppuration. 

The although necessarily grave, is less serious than 

in other kinds of renal tumour. When the affection is uni- 
lateral, not only may life be indefinitely prolonged, but there 
is always a chance that spontaneous evacuation of the sac may 
take place, or that the cyst may be punctured with success. 
If the opi)08ite (hitherto sound) kidney show symptoms of 
deranged function, the gravity of the prognosis is immensely 
increased. When both kidneys are aflected the issue is un- 
avoidably fatal at length; but many years may elapse before 
the atrophy of the secreting tissue, or the completeness of the 
obstruction, reaches a degree incompatible with life. 

Treatment . — If the disease be unilateral, and inferred to 
depend on the impaction of a calculus in the ureter, precautions 
should be taken against a similar occurrence taking place on 
the opposite side. The patient should be directed to keep the 
urine adequately diluted by systematic potation, especially on 
going to bed, and to avoid a too highly animalized diet. 

In the absence of this indication an attempt may be made 
to overcome the obstacle, or, if that be impossible, to &cilitatc 
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the passage of the urine past it. To this end, the tnmonr 
should be carefdlly manipulated or shampooed, from time to 
time. As the swelling is usually painless, this can be accom- 
plished without difficulty. In a little girl of eight, who came 
under my care in the Manchester Infirmary, this treatment 
seemed to be followed by success. She had a soft, obscurely 
fiuctuating tumour on the left side of the abdomen, about the 
size of a child’s head, which was considered to be hydrone- 
phrosis. This was diligently manipulated in every direction, 
with the aid of a lubricating ointment, on alternate mornings. 
After the third manipulation, she suddenly passed a large 
quantity of urine, and the tumour forthwith subsided, and 
did not again return so long as the patient continued under 
observation. 

If evacuation cannot be obtained in this manner, further 
interference is not justified unless the expansion of the sac be 
such that its pressure threatens serious mischief. Under these 
circumstances tapping may be resorted to. The following case, 
related by Mr. Thompson of Nottingham, furnishes an example 
of the successful adoption of this plan ; and the reasons set 
forth by the writer for the selection of the spot chosen for 
puncture seem to deserve attention. This case is likewise* the 
solitary instance I have discovered, in which death was caused 
by bursting of the sac into the peritoneum. 

The patient came under Mr, Thompson’s observation in May, 1851. He 
wns at that time suffering from great pain in the region of the left kidney. 
Tliore were considerable enlargement and tenderness on pressure extending 
over the left hyiwchondviac, lumbar, and iliac regions. Dulness on per- 
cussion also existed in these regions. Symptoms of nephritic colic had 
existed for a considerable period. Similar symptoms had been observed 
on a piwious occasion, which -were suddenly relieved after passing, all at 
one time, more than a chamber-pot full of water, of the colour of port 
wine. On tlie present occasion, a similar event took place ; in about a 
week the sac had entirely emptied itself through the ureter and bladder. 
The symptoms disappeared, and the patient apparently soon recovered. 
In Hovembor he began again to suffer from the same symptoms, which 
increased up to Jan. 27tb, 1852. At this time the side was greatly en- 
larged and tender. There was an obscure sense of fluctuation, and tho 
dulness extended to the right as far as the linea alha ; backwards to the 
spine ; downwards to the lowest part of the iliac fossa. The oij^ns in the 
ehest were displaced upwards, ^e patient’s sufferings were now so great 
that it was determined to draw off the fluid with the trocar. Thei'e was 
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no doubt that the sac containing the fluid was a dilated kidney, or a cyst 
connected with the pelvis of that organ ; and in either case Mr. Thomp- 
son was disposed to select the iuter^ between the two last (floating) ribs 
near their anteiior extremities at which to introduce the trocar, Mr. T. 
fixed on this spot for the following reasons : — • 

1. Supposing the fluid to be contained in a sac having communication 
with the pelvis of the kidney, the kidney would lie behind the sac, partly 
upon the last two ribs, and partly upon the quadratiis lumbonim muscle, 
its normal situation upon this side ; and if the instntment were introduced 
at the place indicated, and its point directed a little forward, it would 
pcneti'ate the sac without any risk of wounding the kidney. 

2. If the sac consisted of a dilated kidney, the point selected would 
still be the best, as it would be near the pari at which the organ began to 
dilate. 

3. It would be beliind the x^ritoneuni, and therefore there would bo 
less risk of wounding that membrane. 

4. If the patient luid been tapped in front, the trocar must have passed 
through the peritoneum twice : first, that portion lining the abdominal 
muscles, and second, that in front of the sac ; and, supposing no adhesion 
to have taken place between these two parts, when the instrument was 
withdrawn, some of the contents of the sac might have escaped into the 
cavity of the peritoneum and given rise to inflammation. Besides, there 
would have been more danger of wounding some of the bowels, should any 
portion have become adherent by inflammation between the walls of the 
abdomen and the sac. 

The operation was therefore pcrfomied between the last two ribs near 
their extremities. An incision was made thi-ough the integuments and 
muscles ; a small exploring trocar was then introduced ; and as there was 
evidence of the existence of fluid, a larger instrument was inserted, with, 
its point directed slightly forward, and eight quarts of dark-coloured fluid 
were drawn off. It was a singular fact (which was explained on examina- 
tion of the specimen after death), that soon after this fluid was removed, 
the further contents of the sac flowed in tho natural direction along the 
ureter. 

The patient soon recovered ; but it wan necessary to repeat the operation 
in December, 1852, when 34 quarts of fluid were extracted ; soon after 
which, as before, the sac emptied itself through the natural passages. 

Tlie patient soon got well, and did not require the operation again until 
near eight years afterwards (March, 1860). At this time seven quaris 
were taken away ; not long after which the fluid again found its way 
along the natural passage, and the patient again made a quick recovery, 
and remained well until ^pt, 1861. When then seen by Mr. T., he was 
suffering from his old symptoms. On the 5th of October he was suddenly 
seized with pain in the abdomen, with difficulty of micturition, cold 
sweats, rapid pulse, and an anxious countenance. He went on pretty well 
until the 10th of October, when he suddenly became worse and died. 

The yost^mortem examination revealed intense peritonitis. Three pints 
of dark-coloured water (resembling that found in the sac) were removed 
from the right hypochondriac and epigastric re^ons. The sac proved to 
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be the distended left kidney — it contained four pints of fluid ; a hole was 
discovered toward the left side anteriorly, wliere the rupture hod taken 
place. The descending colon lay before and toward the left side of the 
sac ; the ui-ctor cnt(!rod the cavity of the sac obliquely through the wall 
of the cyst. This obliquity of the entrance of the ureter oflered a pro- 
bable explanation of the closure of that tube when the sac Vas full, 
and the oi,>en state of it wlicii the .sac was empty. The rupture doubtless 
took jdace on the 5th of October, when tho peiitonitis began ; and in all 
})robability there w^as some escajm of fluid, but not much, at that time ; a 
further and laiger escape took place on the 10th, after which the patient 
ra})idly sank. Tht^rc was no stone found in the bladder, nor any obstruc- 
tion in the lower course of the ureter. (J, Tkompsont Path, Soc, Trans, ^ 
vol. xiii.) 

The early history of the case caused Mr. Thompson to sur- 
mise that the patient had formerly voided urinary calculi ; hut 
none were ever found. It is quite as probable that the obliquity 
of the entrance of the ureter into the pelvis of the kidney was 
a congenital malformation, and that this constituted the real 
cause of the hydronephrosis. 

Dr. Hillier relates another case of congenital hydronephrosis 
repeatedly tapped, in front, with temporary success : — 

The patient was bom with great enlargement of the abdomen, simulating 
iiHciles, for which it Avas mistaken till he was nearly four years old. It 
was then ascertained to be an enormous cyst springing from the right 
lumhai' region. From its great size it caused diliiculty of breathing and 
prevented his walking. The cyst was tapped in front, and 102 fluid ounces 
of clear non-albumiuou.H fluid .were drawn oflj having all the characters of 
dilute iu:iric. The fluid rapidly ro-collected, and on a second tapping was 
found to be albuminous and purulent, but still to contain a considerable 
ipiantity of urea. Attempts were made to establish a permanent fistula 
anteriorly, and then posteriorly ; but on each occasion the fluid after a 
time ceased to flow. Much irritation and depression followed tho several 
tappings, so that the patient’s life 8(;emed to be endangered. After one of 
the operations a quantity of fluid was passed from the bladder exactly 
similar to that from tho cyst, and quite unlike w'hat w'as usually passed 
from the urethra ; a temporaiy communication thus obviously being 
established between the cyst and tlie bladder. When the case was re]x>rted, 
tho patient had been left without ox)eration for some months, and had re- 
gained his strength ; hut the cyst remained, varying from time to time in 
size, and the urine vras often purulent and fetid. It was presumed that 
there was some congenital malfonnation of the right ureter which rendered 
it liable to occlusion, but admitted, under some circumstances, of the 
passage of fluid. (Brit. Med, Joum., April Sth, 1865.) 

The following is an abstract of the completion of this 
case: — 



ILLUSTRATIVE CASES. 505 

The patient nuiiained under o(;easional observation between the above 
date and July l()th, 1868, when he was admitted into liospital under llr. 
flillier, sulFering from lieadache and feverishness. During this interval 
he had been once tapped, and a quantity of urine-like fluid was drawn off. 
Acute tuberculosis manifested itself, the patient gradually sank, and died 
on the Stli of August. On jioat nvortem- examination, tlic grciat distension 
of the abdomen was found to be due to the pn*scnce of a large cyst, which 
filled the greater part of the cavity. The cyst, which mcasnrod twenty- 
seven inches in circumference over tlie long diameter, an<i twenty-four 
over the short one, appeared to take the place of the right kidney — the 
supra-renal capsule, apparently norfmil, being attached to it. The under 
proceeded from the lower part of the cyst, to which it was attached for 
about an inch ; the orifice of the ureter at its vesical cxtmniity was found 
smaller than usual. When a small dressing probe, whi^h was with diffi- 
culty passed u]^ the under, reached within two inches of tin*, cyst, and 
was then withdi’awn, fluid could be squeezed out of the cyst througli the 
ureter into the bladiler rjuttalim. This c.ould not be done jwevious to the 
pa.ssagc of th<’ probe. The cyst contsiined 83 ounces of clear fluid of a 
pale lemon <‘.olour and urinous smell, s]». gr. 1002, vtuy slightly a<fid, with 
the faintest trace of albumen, and presenting niidcT tlic microscope a few 
brokcii-dowu cells of large size. 

The left ureter was about an iiicli in diameter at its up}K*r two- thirds, 
natural in size below, but contained calculous matter, forming an obstruc- 
tion to the flow of fluid, which could, however, bo easily overcome, Tlic 
pelvis of the left kidney was dilated sufficiently to <iontain a small pigeon’s 
egg, and (tonbiined a little (uilculous matter, found on examination to 
consist of uri(j acid. Tubercles were found in the l)j*jiin, Jungs, liver, and 
spleen. {Med. Ohir. Tra?id, lii., 1869. 
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C YSTS are found in the kidneys under four practically 
different circumstances, namely : — 1. Scattered cysts in 
kidneys otherwise healthy. 2. Disseminated cysts in the 
atrophic form of Bright’s disease. ,3. Congenital cystic 
degeneration. 4. General cystic degeneration in adults. 

1. Scattered cysts in kidneys oiherwm healthy . — It is not 
uncommon to find on the surface of healthy kidneys one or 
more cysts, with delicate walls, varying in size from a pea to a 
marble or a walnut. One or more of similar appearances may 
also be found in the interior of the gland, chiefly in the cortical 
substance. Such cysts are filled with a yellowish albuminous 
fluid — usually diffluent, sometimes gelatinous, — containing 
phosphates and carbonates, sometimes a large quantity of 
cholesterine, and very rarely urea and uric acid. 

Cysts of these dimensions do not produce any symptoms 
during life ; and their effects on the functions of the gland are 
insignificant. Sometimes, however, cysts of this class attain a 
monstrous siz^ and form a tumour recognisable during life. 
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Mr. Caesar Hawkins gives an account of a remarkable case in 
which the right kidney of a boy, six years of age, had an 
enormous cyst attached to it. The cyst filled the entire right 
side of the abdomen from the false ribs to Poupart’s ligament. 
The attached kidney was healthy in its structure, and the 
ureter free. In the wall of the cysfc, separated by a distance 
of five in(*hes from the kidney, there was inserted a small 
mass about the size of a walnut, which projected into the 
cavity of the cyst. This body proved to be a third kidney, 
consisting of a single lobule, with the cortical and tubular part 
perfect ; and having a single mammillary process and calyx ; 
but no excretory duct could be traced. The urine had been 
natural The cyst was punctured during life ; and about 
five pints of fluid were found in it after death. Tlie fluid 
contained neither albumen nor any of the special urinary 
ingredients. 

Dr. Hare (Path. Soc. Trans., vol. iv. p. 190) describes a 
very similar cyst taken from a man aged sixty-two. A tumour 
was detected during life on the right side, stretching from the 
ribs to the ptibes. After death, a large cyst was found con- 
nected with the right kidney. The lower half of the gland 
was partly spread out over a portion of the tumour, and partly 
absorbed. The upper half was healthy; nor did it (nor 
the opposite kidney) contain any other cyst, with the exception 
of one, about as large as a hempseed. The large cyst con- 
tained an almost transparent jjale yellowish green fluid, quite 
limpid and diflBuent when the cyst was first opened : but after 
the fluid had been exposed a few minutes to the air it set into 
a tremulous jelly. 

In neither of these two cases was the pelvis of the kidney 
nor ureter dilated. In both cases the disease was doubtfully 
traced to external violence. 

2. DisseminaUd cysts in the atrophic form of Brights hklmj. 
— ^These have already been noticed in connection with Bright’s 
disease (see p. 394). 

3. Congenital cystic degeneration of the kidneys , — A consider- 
able nufpber of these curious cases have been published, and 
most of them have been collated by Virchow in two elaborate 
papers (Gesammelte Abhandlungen, pp. 837 and 864)< 
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Kidneys in this condition present an enormous proportionate 
bulk^ being as large as, or larger than, the kidneys of adults. 
In all but two cases both kidneys were affected. In several 
instances embryotomy was required to effect delivery, on 
account of the immense size of the abdomen. The foetus 
(generally expelled prematurely) is necessarily' still-born if 
both sides are affected, on account of the pushing up of the 
diaphragm, and the mechanical obstacle thus created to the 
expansion of the lungs. 

Dr. Lever (Path. Soc. Trans., 1848-9, p. 74) has recorded the 
Ibllowing typical example. The foetus was one of eight months. 
It was club-footed and club-handed ; it had six fingers on the 
left hand and as many toes on each foot. There was a hernia 
cerebri (? encephalocele) at the posterior part of the head. The 
thoracic and abdominal viscera were natural, except the kid- 
neys. The right kidney w^ghed 4 oz. G drs. ; the left, 4 oz. 
1 dr.: they were irregular on their surface from numerous pro- 
jecting cysts. On a section being made through the centre 
of each, it was found that all trace of kidney structure had 
disappeared, and that its place was occupied by an infinite 
quantity of cysts of different sizes, forming the whole mass of 
the organ ; the calices were in part normal, but large, and the 
pelvis of e^ l^dney was perfect, with the exception that it 
formed a blind’#*^ no opening ; that is to say, there were 
no ureters, tea fcladder was small and empty ; tnere was no 
trace of ureters on its external surface ; but internally, at the 
spots where the ureters should have entered, there were small 
impertbrate papilte. 

The structure of these kidneys was examined by Dr. Gull 
under the microscope. He could not detect any secreting 
tissue, and considered the cysts to be obstructed and dilated 
Malpighian capsules.^ 

* Dr. Duffey (Dub. Quart. Joum., xli., p. 438,) has described the following 
cose in an anencephalons f(etu8 at the full time. The fourth and fifth fingers 
of both hands and the corresponding toes on the right foot were united by a 
web up to the second phalanges, and there was a sixth digit similarly united to 
the entire length of the fifth. The left foot was normal. The abdomen was 
18 inches in circumference. There were two tumours found in the*abdomen, 
which proned to be the kidneys, lying on and adherent to which were 
the ovaries and Fallopian tubes leading to a bifid uterus. The kidneys pie- 
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The degeneration has not always been found in so extreme 
a degree as in this case of Dr. Lever. Generally, some rem- 
nants of secreting texture (uriniferous tubes and Malpighian 
tufts) have been detected in the intei:stices between the cysts. 
In some cases the external surface is smooth, while the interior* 
presents a spong}'' or cavernous structure, wdiich, under the 
microscope, resolves itself into myriads of minute cysts. The 
researches of Virchow and Forster have fully demonstrated, 
that the cysts in these cases are originally produced by dilata- 
tion of short sections of the uriniferous tubes into pouches ; 
these pouches afterwards become enlarged and separated from 
each other, and at length form distinct cysts. They arc lined 
with a tesselated epithelium, and contain, at first, a urinous 
fluid, which, at a later period, when the cysts attain a larger 
size, becomes albuminous. 

It is curious that malformations of the pelvis of the kidney, 
of the ureter, bladder, or urethra, or of some other part of the 
body, nearly always co-exist with congenital cystic degenera- 
tion of the kidneys. Sometimes, however, the lower urinary 
passages are perfectly o]X)n. 

Virchow &st pointed out the mechanical cause of this 
disease. In all the cases examined by him, there was found an 
imperforate state (atresia) of the straight ducts which terminate 
on the papillaa ; and lie conjectures that this had arisen from 
intra-uterine inflammation of the ducts of the papillm, which 
ended in adhesion of their parietes and closure of their calibre. 
He farther believes that the usual cause of this inflammation 
is the impaction of uric acid or the urates (Harnsiiure-infarct) 
in the straight canals (sec p. 477). The closure of the excretory 
ducts necessarily causes stagnation and accumulation of the 
urine throughout the entire organ, and leads to dilatations of 


sented the usual lobulated appearance oi the fcetal organs, but on section 
nuxneious small transparent cysts were found of the size of peas, in a roatrix 
of a light greyish colour, from which they could not ho detached, and which 
centred a . clear serous fluid. The distinction between tho cortical and 
mcdullaiy portions was totally obliterated, but the outline of tho calicos could 
be distinctly traced. The ureters were pcrviotis; bladder empty. The 
right kidney, even after exposure to the air for some days, weighed 6 oz. ; tho 
left was apparently of equal size. 
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the uriniferous tubes and Malpighian capsule^ and the ulti- 
mate formation of cysts.* 

4. General ci/stic deffeneratim of the kidneys in adults . — 
This is a somewhat rare condition, though most museums 
contain specimens. There are two very fine examples in the 
collection of the Manchester Infirmary. In this form of 
disease the organs are more or less enlarged, so as sometimes 
to weigh several pounds, and to constitute tumours in the 
abdomen recognisable during life. Both kidneys are always 
affected ; but not, generally, in an equal degree. The substance 
of the gland is converted into a mass of closely aggregated 
cysts, lodged in an abundant matrix of connective tissue (see 
Figs. 64 and 65). The cysts do not communicate with each 
other, nor with the calices— except in rare cases, when some of 
them suppurate and open into the pelvis. They range in size 
from a pin’s head to an orange, and have walls of varying 
tliickness. Their contents also vary : some contain a limpid 
yellowish or reddish serum; others a gelatinous substance. 
The fluid within the cysts always contains albumen, but not- 
urinary ingredients. The interior of the cysts is lined with 
epithelium ; and sometimes blood disks, pus corpuscles, and 
cholesterine ciystals are found within them. In far advanced 
cases the secreting tissue of the kidney is almost entirely de- 
stroyed ; more frequently remnants of renal tissue are found 
in the fibrous matrix between the cysts and in the pyramidal 
portions. Tlie pelvis, ureter, and bladder are open, and usually 
healthy. Two or more cysts may become confluent by ab- 
sorption of some parts of their walls, and then an irregular 
cavity is produced, with fibrous bands or frsena passing from 
side to side. 

* Kofster argues that this view is incorrect. He attributes the origin of 
the cystic kidney to an abnormal development analogous to atresia ani, non> 
development of the urcthi-a and similar conditions ; and urges in support of 
this view the total alrscnce of the renal calices and pelvis, and also the ureters 
in many cases of this disease. Kupfer's investigations into the development 
of the kidney, showing that the blastema for the tubuli uriniferi is developed 
by itself, independently of the evolution of the Wolffian duct (which becomes 
ureter and renal pelvis) will if confirmed tend greatly to streng^en the theory 
advocated by Kostcr. Origin qf the Cmgenital JRenal Cystoid. Kederlandsch. 
Areh. V. Gen. in Naturkundo, 1867, tr^slated by W. D. Moore, Dub. Quart. 
Jonm., xlvi., 266. 
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Qaekett attributed the formation of these (^sts to dilata- 
tions of the Malpighian capsules ; but the observations of Dr. 
Conway Evans,* and Dr. Bristowe,f bn what appear to have 
been incipient cases, lead to the conclusion that they are 
formed, as in the congenital cases, by expansion of sections of 
the nriniferons tubes, and occlusion and atrophy of the inter- 
mediate portions. Independent sacs are thus constituted, 



Fia. 04. General cystic degeneration of the kidney in an luliilt- a preparation 
in the Museum of tlic Manchester lnllrmary->onc-fourth tiie actual sise. 

which at first ore so minute that they can only be seeq with 
the microscope, but at a later period they enlarge into visible 
cysts. 

The clinical history of these cases has been but imperfectly 
studied. Of fifteen cases which I have been able to collect- 
including one contributed by myself—ten were men and five 
women ; most of them were about the middle age ; ten were 

* Path. Soc. Trans., vol. v., p. 183. 

+ Ibid., vol, ix., p. 309. 
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between forty and fifty years of age ; one was old,” one was 
thirty-nine, and the youngest thirty. The symptoms during 
life are not very distinctive. The course of the disease is 
essentially chronic ; the secretion of urine goes on to an 
advanced period, without marked diminution — it may even be 
greatly increased. An unnaturally low density of the urine 
would appear to be a tolerably constant feature, at least in ad- 
vanced cases. The end (if the patient die of the renal affec- 
tion and not of some complication) is usually sudden, with 
manifestations of urmmic coma and convulsions. In a case cited 
by Raycr, there were recurrent attacks of excessively violent 
lumbar pains, severe gastric symptoms, abundant discharge of 
a watery urine, and lastly, convulsions, delirium, and coma. 
In another case recorded by the same author, the patient — 
whose only previous sufferings consisted in old-standing dys- 
peptic symptoms — was suddenly seized with coma, resolution 
of the membem, and convulsive upturning of the eyes, which 
proved fatal in twelve hours. In two cases reported by Dr. 
Whipham,* tlie closing symptoms were bronchitis with urgent 
dyspepsia, without coma or convulsions. . Albuminuria and 
recuiTent haeraaturia are among the most constant symptoms. 
In Dr. Conway Evans’ case, the urine was, however, not 
albuminous on the day of death, nor two months previously. 
Death was caused in this case by cardiac disease, and the 
renal degeneration w’as not, comparatively speaking, very 
far advanced. 

The latent and insidious course of the disease, with sudden 
stormy termination, is well illustrated in the following example^ 
which occurred in my practice ; — « 

On Saturday evening, October 28tb, 1871, I was requested by Mr. R. 
Hcathcotc to sec All’s. S., a married lady of forty-eight. Ho informed me 
that tlio patient was tlio inothor of sevwal children, of whom the youngest 
was four years old. The menses still continued, but irregularly. Some 
three months xu’cvioiisly she had been under his ,care for neuralgia and 
annimia, which yielded readily to quinine and iron. Since then she had 
been in her usual fair health up to the i«evious Monday, when she was 
suddenly attacked w ith vomiting. .The vomiting continued, almost inces- 
santly, during the current week, and no , urine Had been voided sfitce 
Tuesday. Early on Satunlay morning, she was seized with an epileptic 

* Path. See. Trans., vol. xxi., p. 244. 
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fit ; this was succeeded by two more in the course of the day. At noon, 
ubout six ounces of mine were withdrawn by catheter. This was of 
normal appearance, but it contained a modemte amount of albumen. 

When I saw her in the evening, the vomiting still persisted, accompanied 
with devouring thii’st. The patient was nearly fully conscious. There was 
great restlessness, with tossing of the limbs and moaning. The bowels 
had been opened by injection. The pupils were strongly contracted, and 
the longue was dry. 



On examining the loins, I detected two soft elongated swellings or 
tumours, one on each nde in the renal regions. The tumours appeared 
about the same size, and might be about as large as a cocoa-nut, but of 

L L 
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j^reater l^ugtli. Tlicy did not fluctuate. l?oth flanks were dull on p(‘r- 
cussioii. I vtjnturcd to «‘xpross the opinion that we had to do with cystic 
degeiiemtion of the kidneys, basing the diagnosis on the uriiemic eoin- 
plexion of the symptoms, the existence of two soft renal tumours witli 
nlbuniinuiia. If tliis diagnosis wore coiTcct, there could be no question 
of <‘,ur{itive tr(;atincnt. It was suggested, however, that the lumbar 
swellings might possibly consist of ftecal accumulation. The treatment 
was .'iccordiiigly <lirected to remove these. Sulphate of magnesia cnemata 
were ord<Tcd to be repeatedly administered, and belladonna in pill was 
given l)y the mouth. Notliing availed. In the course? of the niglit the. 
])atient Jiad six epilej)tic iits, and when we saw her on Sunday morning 
she was baifly .eonsidous. The stomach was, however, much quieter, ami 
she had been able to retain a considerable amoiuit of licpiid nourishment. 
J^^o urine liad l)ccii voided, but 16 t)z. were withdraw'ii by catheter. Tliis 
^vas pale, amber, el<?ai*, faintly alkaline ; it Avas slightly albuminous 
(abt. 1 * 0 ), sp. gr. 1013. After it had heen kept for twelve hours, it de])o- 
sited a copious sediment of triple and amorjhons jhosphates, and. s])heics 
and dunib-hells of urate of ammonia, but no casts of tubes could be de- 
tected. During the course of Sunday and Sunday night, the epilcptii* 
scizur(?s r(M*urr(‘d again and again, and death took place on Monday 
morning, after an illness of almost exactly a week. 

Antoimj , — 'fhe body was tolcralily well nourLshed. Onl}’’ tin? abdomen 
was examin(‘d. All the organs in it weiv. healthy exeei»t the kidnetys. 
The kidneys presented typical examples of cystie degeneration (see Fig. C/i). 
They were <!onsidc?rahly e.nlarge<l, and appeared to (?onsist ciitindy of a. 
congeries <»f largo and small cysts. The right weighed 28 oz. and the left 
26 oz. ; they Avere of an clongiitcd, oval fonn, between (dght and iiino 
inches in length, and four inches in thickn(!ss. On section of the. right 
kidney, not a particle of nonnal renal tissue could ho seen ; tlie entiii.*. 
organ was converted into cysts and intervening fibrous tissue. The Idt 
kidney Avas not so (completely degenerated. The coi’ticcnl substance Avas all 
transformed into cysts and librous matrix ; but the pyramids avcic not 
Avliolly destroyed. The papillic could still be distinguished, togetlier witli 
a short length of th(‘ annexed portions of the pyramids. These presented 
a pa4e-rcd striated appeavam^e. Judging roughly, about a tAvmitieth ])art 
of the r(*nal tissue might be said still to exist, and on the semces of this 
remnant the jiatient’s life must have latterly depended. It is most sti'ange 
that life could have been protracted until this extreme degree of destruc- 
tion had been reacht'd. 

The cysts A\iried in size from a pea to a walnut ; most of them Avere as 
largo as marbles. Their contents were (generally) a clcai* yellow, highly 
nlbuminous serum. Sonu* were opaque and semi-solid, either yellowish or 
dark red. These difl(‘rences depended on two eireiimstances, namely, the 
degr(’e of ins]n'ssation and degeneration' of the contents, and on effusion of 
blood into the cysts. Under the inicrosc'ope, the yelloAv semi-solid con- 
tents were found to bo composed of free fatty and Albuminous graiiulc.s, 
and large numbers of .so-called “gitinular coipuscles.” A few plates of 
cholesterino and crystals of triple pliosjjhate Avt^-e also found. No traces of 
mea or uric acid could be detected. 



ILLVSTRATIVE CASES. 


515 

The following example from Bright’s memoir on abdominal 
tumours (New Sjd. Soc.’s Publications, vol. vi. p. 208 ) shoNvs 
tlie successive appearance of a renal tumour first on the left, 
llien on the right side of the abdomen, and gives an excellent 
picture of the disease. 

Mr. , about thirty, soon by Dr. Bright, November, 1S35. II is 

aspect besi^oke a man labouring under some formidable chronic disease, 
lie was evidently inucli emaciated and greatly eni'eebled. lie passed u 
moderate quantity of urine, which was acid, light-colour(?d, and albu- 
minous. His present illness dated about two years back, at which ])eriod 
he had decided hfematuria, which continued at intervals for some time. 
Since that, he had never considered himself in luialtli ; ho had, liowcvcr, 
pursued liis usual ocoiipatioii till lately, hut for the last four months lie 
had been more decidedly an invalid. A tumour was to be distinctly ascer- 



ri«. 00, Vhii'rain sl.owii^r tiie situatiem of Ihc tm.ionrrt in the t-nsc of a with 

general cystic, degeneration <»f lioth kidneys (after liright)., 

tained in the left lumbar space, where it appeared pretty firmly fixed (see 
Fig. 66.) It might he fairly grasped by the hand .so placed that the 
thumb was near the lG^ino,^nd the finger advanced into the* hypochondriac 
region. The history of the case, the state of the urine, and the situation 

L L 2 
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of the tumour, all led to tlio easy decision that the tumour depended on 
enlarged kidney. When felt in front, the spleen, or the descending colon 
loaded with fteces, suggested themselves ; but the fact that it seemed to 
belong rather to the posterior than the anterior part of the abdomen, and 
its fixed feel, would have removed these doubts, had not the history of the 
case pointed so distinctly to the kidney. The exact nature of the renal 
disease was less obvious. The very considerable enlargement of the organ 
did not belong to tlio usual history of albuminous urine, and the general 
loss of power bespoke some fonnidablc organic disease. He was ordered a 
well-regulated nourishing diet. The Kmplast. Amnioniaci c. Hydrarg. was 
applied to the scat of the tumour ; and the uva ursi in infusion, and slight 
alkaline preparations, were directed to be taken. Under this treatment 
nattering reports were at first n*.ccived, but the disease advanced, all the 
symptoms became worse, enlargement of the right kidney also became 
perceptible, the urine remained moderately coagiilable (about a pint and 
a half in twenty-four hours), and he sulfcred a great deal of pain at the 
neck of the bladder, from the frcfiuent passing of fibrinous coagula of a 
slight pinkish yellow colour, about an inch long, and apparently moulded 
by the urethra. His emaciation became extreme, and he had frequent 
rctunis of ha'muturia. From the middle of February he was completely 
confined to his bed, exiKicting death daily. In the (irst week of April ho 
< xi)crienct‘d some slight convulsive seizures, and fell into a state of coma 
for a few hours before his death, which occuiTcd about the 10th of April. 

Hoth kidm^s ])rcsented most extreme specimens of vesiculated disease ; 
the left was the largest, and was probably eight or ten times the natural 
size, while the right was at least six times the size? of the healthy kidney. 
The whole api)eart*d mB«lo up of a congeries of vesicles, from the size of a 
pigeon’s egg to a pea ; ami the substance of the kidney was almost oblite- 
rated ; nothing but a thin layer of .secreting structui-e remaining, and that 
greatly altered from the natund texture. The ])clvis of the kidney and 
the maininillary ])rocesses alone retained a tolerably healthy appearance ; 
the lining membrane of the pelvis had no undue vascularity^ and was. 
]»erfeetly smooth ; the mammillary proce.ssefl, though somewhat flattened, 
shoAved, when divided, the health}’^ organization ; the ureters were healthy, 
but the renal vessels, particularly the veins, were large. The other viscera 
were healthy, and the bladder contained half a junt of mine. 

The enormous size which the kidneys sometimes attain in 
this disease, and the abrupt termination of life, are illustrated 
by the following remarkable case recorded by Dr. Hare (Path. 
Soc. Trans., 1850-1, p. 131) 

A man, ait. 46, was seen in Jan., 1850, for an attack of pleurisy. Under 
treatment, he i-ecovercd and returned to his business, until the 5th of 
March, when Dr. Hare was again called in. The night previously he 
had passed a consideiuble (piantity of veiy bloody urine, which had, 
apparently, given him great relief from a constant pain ho had in the left 
loin. On examination of the abdomen, which had lately become larger 
than usual, a tumour was found, extending from the eai%ilages of the 
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false ribs of the left side to about an inch below the level of the umbilicus, 
and forwards to witliin about an inch of the median line. On percussion 
it was dull, and there was no interval of resonance between the tumour 
and the cartilages of the ribs ; and the dulness on percussion extended 
upwaids beyond the lower margin of the latter ; the anterior border was 
rounded, but presented no signs of fluctuation. 

In April, a considerable alt(?ration Avas observed to have taken place in 
the tumour ; it still felt solid and without fluctuation ; the lower border 
extended an inch and a half below the level of the anterior superior spine 
of the ilium. Its anterior border was deeply notched on a level with the 
umbilicus, and ])crcussion was resonant at this notch, as also for some 
distance obliquely across the tumour. It presented very much the physical 
signs of a double tumour, or of two tumours ; on placing one' hand over 
the lower i)art of the abdomen, and prt*,ssing with the other against the 
loft loin, although the tumour could be very slightly moved, it appeared to 
move as one mass. Dr. Bright, who also saAv the case, spoke confidently 
as to its being “all kidney with intestine ]inssing over it, and thus giving 
the uiqiearance of two tumours tliei*e was also now a slight interval of 
resonance between the cartilages of the false ribs and the tumour. Tin* 
urine, Avhich liad contained blood two 01 ; thrive times, was now clear. 

On the Otli of December, he fell suddcmly from his chair, convulsed and 
insensible ; this was followed by sleepiness, numbness in both luinds, and 
frequent twitcliiiigs. 

On the 12th, when seen hy Dr. Hare, he had a vacant exiu’ession, 
wandered a little, but a,^iswcred sharply when spoken to ; there werts slight 
twitchings of the lipper extreniities. Pulse 72 ; feet and legs rathei* 
fcdcmatous. The tumour appeared much the same as in April, except 
that it extended I'atlicr beyond the median line, and that the notcli, at its 
anterior border, Avas less marked. Orine, pah;, Avithout sediment, sp. gr. 
1008, containing one-tenth albumen. 

Oil the 13th, he hod two fits, soiueAA'hat similar to those on the 9th, and 
he died on the 16th, probably from the pn;sence of urea in the blood. 

Autopsy. — The left side of the abdomen was occuphjd by an cuornums 
tumour, which jiroved to be the left kidney, the intestines being pu.shed 
over to the right side. The tumour also extended under the intestines 
half-way across the right half of the abdomen ; its upper surface was 
adherent to the diaphragm, and it had so compressed the spleen, tliat the 
latter formed, as it were, a cap to the kidney; the pancreas was carried 
forwards, and Avas adherent transversely to the anterior surface of the 
tumour, near its Tipper part ; the descending colon, somcAvliat contracted, 
was likeAvise adherent to its anterior surfaoc, but i>erpendicularly, so as to 
divide it into two nearly equal portions. 

The kidney measured 151 inches in length, 9^ in breadth, and about 23 
in circumference, and weighed exactly 16 lb. ; it still retained somcAvbut 
the kidney shape, but its surface Avas uneven fi-om the projection of different 
cysts. It consisted of one enormous congeries of cysts, varying in si^te from 
a small pea, to a cavity holding more than a pint of fluid ; the larger cysts 
were at the sui'face, the smaller ones being about the centre ; many of the 
smaller cysts projected more or less into the cavity of the larg<T ones ; 
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they presented different tints, fiom a diftrlc purple, to a light straw-colour 
(the latter much more rare than the former), according to the colour of the 
contained fluids ; the darker fluid was generally the thickest, and at tlnr 
bottom of those cysts th<?re was more or less of a dirty-red gmmous-looking 
matter, which was wanting in those containing the lighter-coloured fluid. 
The thickness of their walls varied generally in proportion to their size, the 
larger having the thickest ])arietes. No trace of the proper structure of the 
kidney was discoverable. The fluid, under the microscope, showed an 
iiunienso number of blood disks (more abundant in the darker fluids, some 
oil globules, exudative corpuscles, i)ortion8 of the tubules of the kidney, 
a, lid a considerable number of plates of cholesterine. 

The right kidney presented incipient disease of the same kind, and was 
<*ii]arged to double its natural size. 

There was a slight hypertrophy of the heart, and a heniia abovi; the 
umbilicus : the remaining viscera were natural. 


In the following case, described by Dr. Gray (Path. Soc. 
Trans., vol. vi. p. 2G7), the disease appeared to be occasioned 
by external viol(aice : death was not preceded by cerebral 
symptoms, but by vomiting and liiccough, possibly of uraemic 
origin. 

A mail, let. 40, much emaciated aud amemic, who had been very in- 
temperate when young, was admitted into St. George’s Hospital, March 
7th, 18.'55. 

He dated the commencement of his present illness seven years ago, 
when he received a severe injury of the hack ; for some time after this 
accident he passed blood in his urine. He then partinlly recovered, hut 
during the three following winters he often jiassed a small quantity of blood, 
and suffered much from pain in his loins. Five weeks before his admission 
into the hospital, he fell on his right hip, and then the lucmaturia and 
pains in the loins returned in an aggravated fonn. When first admitted, 
ho was in a very weak and exhausted condition ; the imlse was exceedingly 
feeble, and the urine was loaded with blood ; vomiting and hiccough silkier - 
vi'iied, and he died exhausted on tlie 10th of March. 

Autopsy. —There was extensive cystic transformation of both kidneys ; 
and to such an extent hud the diseam? proceeded that the natural structure 
of the glands could iu no |mrt be detected. The right kidney weighed 
nib. lOoz. ; the left, 31b. They were each about ten inches in length, lobu- 
lated on their surfaces, and composed of numerous separate cysts, varying 
in size from a pea to a sinall apple. The contents of some of the cysts were 
transparent and colourless, of others faint yellow, of others chocolate. The 
colour in these last npjjcared to depend on blood disks and their debris. 
The pelvis of the kidney and the ureter were not dilated. 

All the other oigans were natural, with the exception of the lungs, which 
were osdematous. 

The primary lesion in this class of cases is possibly the 
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same as in the congenital cases, and consists in a progressive 
occlusion of the ducts of the pyramids, leading, at a later 
period, to saccular dilatations of the tubes of the cortex, and 
finally to the formation of myriads of separate cysts. The 
occlusion of the ducts of the pyramids may (conceivably) arise 
from inflammatory adhesion of their parietes, or from obstruc- 
tion of their calibre by plugs of coagulated blood. In Dr. 
Gray*s case, just related, the latter explanation would appear 
to be a not improbable one. 

General cystic degeneration has evident affinities with the 
granular atrophic forms of Bright’s disease, and probably 
requires a similar treatment. 
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C ancerous growths of the kidney may be or 

mofidarj/. Primary cancer is attended by its proper 
symptoms and physical signs : it runs a distinctive course^ 
and constitutes the cause of death. Secondary cancer, on the 
other hand, occasions neither symptoms nor physical signs : it 
is either a part-manifestation of a general cancerous cachexia, 
or an incident in the progress of primary cancer of some other 
organ; and its existence is usually unsuspected until the 
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autopsy. It is therefore necessary to consider tlie two con- 
ditions apart — the hitter indeed very briefly, as it has little, if 
any, clinical interest. 

A.— PRIMARY CAXCER OF THE KIDXEY. 

The following description is based on an analysis of 68 cases, 
of which 64 were collected from various sources, and four con- 
tributed by myself. In all of them the disease was followed to 
its fatal termination, and the diagnosis verified by dissection 
after death. 

The cases naturally fall into two groups — chlldmi and 
adults; and it will be desirable occasionally to distinguish 
the one class from the other. The first group embraces 25 
cases under the age of ten years — indeed all, except three, 
under five years. The second group includes 48 adults be- 
tween the ages of nineteen and seventy. 

Morhid Amtomy . — The species of cancer found in the kidney 
is almost invariably the enccphaloid (fungus haematodcs).* It 
varies greatly in consistence and vascularity. In one instance 
it is described as being as soft as the milt of a fish ; more 
commonly it is about as hard as human brain. The mass is 
seldom of uniform consistence throughout, afid it is frcfiuently 
the site of extensive hasmoiThages. Cavities containing as much 
as a pint or more of clotted or fluid blood, or of Idood mixed 
with cancerous detritus, have sometimes been found within the 
tumour. 

Scirrhus is very rare in the kidney. Wilson mentions 
such a condition, but his description is vague. Rayer in 
one instance found a mass resembling mammary scirrhus 
in the midst of an encephaloid kidney : f and Dr. Walshc, 
among the unpublished drawings of Carswell, discovered one 
of scirrhus of the kidney : the entire organ was converted 

* Two cases are repoi-ted in the Path. Soc. Trans., xxi., pp. 239, 241, in 
one of which Mr, Re Morgan found the cancerous matter arranged in a villous 
manner ; and in the other, recorded by Rr. Murchison (a case of villous disetise 
of the bladder), the mucous membrane lining the pelvis and calices of both 
kidneys were studded with long villohs processes. 

A similar case is reported by Rr. E. R. Townsend, jun., of Cork. (Rub. 
Quart. Jdum., xlv., 219.) 
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into a pfrey-eolourcd substance, somewhat transparent, and of 
the hardness of fibrous tissue. It w’as intersected in various 
directions by pale-coloured bands which were opaque and 
firmer than the intermediate grey substance. It yielded only 
a small quantity of serosity on pressure, and presented few or 
no blood-vessels.” (Walshe, 1. c. 380.) 

Colloid has been occasionally found forming a part of an 
encephaloid kidney. 

Epithelioma has not, so far as I know, been found in the 
kidney except in one case published by Robin. In this, the 
right kidney of a man aged fifty-one was replaced by a large mass 
of adventitious tissue, of which part was soft and part hard. 
Both portions were composed of cells of epithelial character, 
most of them closely approaching tlic appearance ‘of pavement 
epithelium, and attaining in the softer portions enormous di- 
mensions. Some of the largest measured of a millimetre 
in length. None were found disposed in nests as in an ordi- 
nary cutaneous epithfelioraa.* 

Encephaloid invades the kidney sometimes in the nodular, 
sometimes in the infiltrated, form. It always begins in the 
cortical substance, and aftenvards involves the pyramids. The 
epithelium of the renal tubules is first affected, and then the 
connective tissue. The tunica propria is commonly thickened 
into a strong fibrous membrane. 

When the whole organ is uniformly infiltrated, its natural 
shape and position may be tolerably preser^^ed, even when it is 
enlarged to many times its original volume. But when a 
nodule grows from one end of the gland, leaving the remainder 
exempt, an irregular tumour is fonned, which may assume 
shapes, and grow into situations very embarrassing for the 
diagnosis. The exempted portions rarely preserve their healthy 
state: the secreting structure wastes and degenerates; or it 
suppurates — though this is rare. 

It is a marked characteristic of primary renal cancer, that it* 
forms a tumour generally of large, often of gigantic proportions, 
which may stretch from the loin to the umbilicus, and from 
beneath the ribs to the pubes, and weigh many pounds. In 31 

* Cb. Robin., Sf^moire Bur I’Epitbelioma du Rein. Fans, 1855. See also 
Lebort, Aimt. Pathol., ii., 351. 
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out of our C8 cases, exact information is given as to the weight 
of the tumour. In 16 children its average weight was 8 J lbs. ; 
the smallest was 1 lb. 9 oz. and the largest 31 lbs. ! In 15 
adults the average weight of the tumour was 9 J lbs. ; in one 
case the growth was about the size and weight of the natural 
kidney ; in another it weighed 15 oz. ; in two others it 
weighed 1^ lb. ; in several it varied from 3 to 11 lbs., and in 
two attained a weight of 27 lbs. The enormous masses found 
in young children are really remarkable. In one example, 
recorded by Mr. Spencer Wells, a growth weighing between 
16 and 17 lbs. was taken from the body of a child only four 
years of age (Path. Soc. Trans., xiv. 179). 

The surface of an encephaloid kidney is usually soft, irre- 
gularly lobulated, and of unequal consistence. Not unfre- 
quently it yields a deceptive sense of fluctuation, especially in 
certain spots. 

Renal encephaloid is liable to the same accidents (degene- 
ration, softening, suppuration, hcemorrhage) as soft cancer 
elsewhere. In an instance mentioned by Bright, the softened 
mass burst into the peritoneum ; in another, by Eayer, a 
cancer of the right kidney ulcerated into the duodenum ; in a 
third, by Abele,* the disease broke through the abdominal 
parietes a fortnight before death, and formed a fungous ulcer 
through which a portion of the colon protruded and ultimately 
mortified. 

The tumour generally contracts extensive adhesions to the 
surrounding parts. The colon is invariably found in front of 
the growth — though sometimes flattened and empty. The other 
abdominal viscera are thrust aside as the tumour enlarges : 
the small intestines are pushed over into the opposite flank. 
When the growth affects the right kidney, the liver is displaced 
to left, often twisted on its transverse axis so that its ui)per 
surface takes a vertical direction and applies itself to the costo- 
•abdominal vrall. This distortion has been especially observed 
where, as in Dtiderlein’s case, the growth protrudes from the 
upper end of the kidney, and makes its way into the right 
hypochondrium. When the tumour is constituted by the left 
kidney the stomach is pushed to right, and the spleen carried 
* Sclimidt ’3 Jalirb., lid. v., j). 379. 



524 


CANCER OF THE KIDNEY. 


high up into the vault of the diaphragm.* The thoracic viscera 
are displaced upwards more or less acsording to the bulk of the 
tumour, and in various directions according to the side affected. 
Among other etfects on the adjacent parts, caries of the vertebrcc 
was twice found : more or less compression of the inferior cava 
generally exists towards the later periods, occasioning oedema 
of the legs and sometimes (though rarely) ascites. 

The pelvis of the kidney was found generally more or less 
involved, and, in the majority of cases, the ureter was perma* 
nently occluded by extension of the cancerous growth into it, 
or by blood-clots, or by the pressure of the main tumour. 

The renal veins in several instances contained encephaloid 
matter ; and in some of the cases it could be traced as far as 
the vena cava. 

In the overwhelming majority of cases only one kidney was 
affected. Out of C7 instances which supply information on 
this point, the disease was confined to one kidney CO times. 
In seven cases both kidneys were involved ; but in tlireo only 
of these did the disease appear to be primary on both sides ; in 
the other four one kidney was the seat of i)rimary cancer, which 
formed a tumour, while its fellow only contained small secondary 
nodules. In the GO unilateral cases, each kidney was affected 
an equal number of times. 

The primary disease in the kidney was associated with 
secondary deposits elsewhere in 31 out of 51 cases which give 
details on this point : in the remaining 20 cases all other parts 
•Nvere exempt. The most Ircquent seats of secondary deposits 
were the lymphatic glands in the hilus of the kidney, and the 
vertebral and mesenteric glands. Tj;iese glands formed in some 
of the cases a large tumour, which — as in a case to bo presently 
related — transcended the dimensions of the renal tumour, and 
greatly embarrassed the diagnosis. The lungs and liver were 
also often affected ; the other organs more rarely ; but instances 
are on record in which almost every conceivable combination 
existed. The following table exhibits the distribution of the 
secondary deposits in the 31 cases already alluded to : — 

* In case II. , rci-torted a fovr imges further on, the position of the spleen 
vas exceptional — it >^’as carried downward toward the iliac fossa in front of 
the tumour. 
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Kidneys alone affected ...... 20 ctiscs. 

Secondary deposits found elsewhere . . . . 31 ,, 

Seat of secoiidai^ deposits : - 

Lumbar, mesenteric and vei-tcbi-al glands . . . ir» ,, 

Lungs H ,, 

Liver ,, 

Supra-renal capsules ^ a 

Omentum n 

Heart 

Vertebrjo and rib 3 ,, 

Costal surface of pleura . . . . . . 1 ,, 


Bladder, uterus, penis, and testicle - each . . 1 „ 

The infrequent association of primary renal cancer with 
cancerous deposits in the lower urinary passages, which this 
table shows, is somewhat remarkable, and is scarcely what one 
would expect, considering the close anatomical and functional 
relations of these parts.* 

Etiolofpj . — Renal cancer prevails at two distinct epochs of 
life— in early childhood, and in adult age. During adolescence 
the liability to it sinks to a minimum. Children under five 
years of age appear especially liable to renal cancer : 22 out of 
(57 cases occurred at this early i)eriod ; three others between 
seven and ten years : the remainder were distributed pretty 
equably between the ages of nineteen and seventy. The an- 
nexed table shows more exactly the relation of age to the 
frequency of renal cancer ; — 


* 

0-1 

yr. 

1—2 

2—3 

yrs. 

3—5 

yrs. 

7-8 

yrs. 

10 

yrs. 


; 25 children . . 

2 

6 

6 

8 

2 




: 19 ; 

20—30 30—40 

i 

40—50 50—00 

i 

60—70 

Above 


yi's. 

yrs. 

yrs. 

yrs. 

yrs. 

yrs. 

70 yrs. 

36 adults t . . 

1 1 

i 

5 

4 

V 

» 1 

1 

1 


* I had an opportunity of examining a man (et. 40) who died at the Royal 
Infirmary with extensive cancer of the stomach, combined with primary 
cancer of the right kidney. The latter organ was wholly converted into an 


i* In seven adults the exact age is not given. 
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The male sex is considerably more liable to renal cancer than 
the female. Sixty-six cases, in which the sex was distinguished, 
supplied 47 males and 19 females. The preponderance of the 
male sex is not so great in childhood as in adult age. Of 24 
children, 15 were boys and 9 girls ; of 42 adults, 32 were men 
and only 10 women. The great dispropoi^tion between the 
frequency of renal cancer in men and in women may possibly 
be explained by the marked preference shown by cancer for tlie 
generative organs in the female. 

Tlie exciting cause of renal, as of other cancers, is wrapped 
in obscurity. In a few instances, a blow or a fall on the loins 
was the immediate precursor and supposed cause of the first 
symptom ; but the disease had doubtless been already in exist- 
ence before the accident, though concealed. In a case men- 
tioned by Manzolini (Schmidt’s Jahrb., B. 94, p. 74), a boy was 
kicked in the left side ; this was followed by hmmaturia for . 
fourteen days. Shortly after, a swelling appeared in the left 
loin, which eventually proved to be an encephaloid growth of 
the left kidney. 

Sym/ptoms iin(l 2 )hymal siyns. — The distinctive symptoms of 
primary cancer of the kidney are : — tumour in the abdomen and 
hrrrnaturiu. In every case in which the disease was the deter- 
mining cause of death, one or both of these symptoms were 
present.* 

Abdominal tumour is by far the most constant sign of renal 
cancer, and usually the earliest one noticed. Out of C4 cases 
tliere were only 3 in which a distinct intumescence could not 

cncci)haloi(l mass. I could not detect any tiiiccs of secreting structure in it : 
the mass was somewhat smaller than the natural kidney, and abput the same 
sha])c. The left kidney was quite healthy, and greatly hypertrophied. The 
right ureter was pervious, but shrunk to about half its usual size. The left 
ureter w'as somewhat more ca 2 )acicm 8 than natunil. Tlie right supra-renal 
ciipsiilc was wholly converted into a cancerous mass. There was very 
c.Ktensivo caucoi-ous disease (in nodules) of the liver, apd of the vertebral 
glands. 

* Lcbert states that he has known an instance in which the disease ran a 
latent coarse throughout : but he docs not say w'hethcr in that instance the 
renal disease was really the cause of death. In a case of primary cancer of 
both kidneys reported by Dr. Fleming to the Dublin Pathological Society 
(Dub. Quart. Joum., xliv., 235), the imtient stated that ho never had had 
hrcmaturin, and tliere was no tumour traceable i the abdomen. 



SYMPTOMS. 527 

be felt in the site of the kidney or thereabouts ; and in these 
three there was haeinaturia. In the remaining G1 cases a 
tumour was easily ascertained to exist in Uie abdomen ; and in 
all but three it was of such size and prominence that it could 
not escape the most cursory examination. It is noteworthy 
that in (dl the children a large — nearly always an enormous — 
tumour existed. 

The tumour presents itself first in the anterior lumbar region, 
between the margins of the ribs and the crista ilii ; it then 
grows forward to the umbilicus, upwards into the liypochon- 
drium, and downwards into the iliac and inguinal regions : in 
extreme cases it fills the entire belly. The tumour may, or 
may not, be covered with a ramification of enlarged super- 
ficial veins. The colon, and sometimes a ]X)rtion of the 
small intestines, lies in front of it. This position of the colon 
furnishes an important diagnostic mark of all renal tumours. 
Percusssion over the tumour is dull, except where the colon 
intervenes.* 

To the hand the tumour feels smooth or irregularly lobulated, 
with rounded obtuse margins. The lobulations are often of 
unequal hardness, and a deceptive sense of fluctuation may be 
felt in places, or in the tumoui; generally. In Langstaff^s 
case, a distinct and persistent pulsation was perceptible in the 
tumour ; and a similar phenomenon was noted in Bristowe’s 

* This position of the colon was however -not discovered in till the cfiscs - - 
generally, no doubt, from defective esamiimtion ; but in some eases the detec- 
tion of the gut may prove impossible, from its being compressed between the 
tumour and abdominal wall, and emptied of flatus. In doubtful c;isc8, it 
might be of service to inject air per rectum, in order to inflate the collapsed gut. 

The following remarks, by Bright, deserve to be borne in mind in searching 
for tumours of the kidney : — “ In those diseases,” he says, “in which it (tho 
kidney) most rapidly increases, the enlargement shows itself much more 
.towards the anterior part of tho abdomen than towai-ds the loins, not only 
because tho firm structure of this jjart is more calculated to conceal a tumour, 
hut also because, in the other <lireclion, it meets with less immediate resist- 
ance ; BO that it often happens, while we are examining the lumbar region 
with the greatest care, and obbiining but a doubtful evidence of fulness and 
hardness by the eye and by the touch, and by careful comparison of the two 
sides, we can scarcely place the hand upon the anterior or even the lateral 
part without becoming at once sensible of the existence of a distinct tumour ; 
and then, probably, by x^ressing that tumour backward, the other hand clearly 
informs us of its connection with the loins.” ’{I, c. 199.) 
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case (Med. Times and Gaz. 1854, ii. 395)." The fixity of the 
growth is usually a nlarked characteristic.* 

The second symptom in importance is hmmaturia. Details 
on this point are supplied in 59 cases. Of these, 28 exhibited! 
no trace of bmmaturia throughout their entire course. In 81 
cases there was hsematuria ; but in 5 of these, there existed 
other possible causes for it than renal cancer (calculi, Bright’s 
disease, external violence), ^ese figures, even with this 
abatement, do not sufiiciently express the danger of relying too 
strongly on hmmaturia as a sign of renal cancer. In 6 instances 
haepaaturia occurred only for a few weeks at the beginning of 
the complaint, and then altogether ceased — the urine there- 
after continuing normal. In one case there was haeinaturia for 
a short period at first, and none during the remaining four 
years of life. Inmnother case (Case I. shortly to be detailed) 
hmmaturia was present for some months, and at once disap- 
peared on the voiding of a small calculus— it did not recur 
during the subsequent five years of life. In* other cases hmma- 
turia did not appear until toward the last few months of life — 
])erhaps years after the detection of a tumour in the loin. The 
absence of hmmaturia seems to depend generally on the occlu- 
sion of the ureter, either by .the pressure of the tumour or the 
extension of the disease into it. 

When limmaturia is present, it is a sign of very great value, 
and its character and features deserve attentive study. As a 
rule, it is irregularly intermittent and profuse. It recurs at 
intervals of a few days or weeks, usually without any appre- 
ciable cause. Tlie tumour is not, of course, insensible to 
external violence : and in more than one instance a blow or fall 
on the loin has been the immediate precursor of the appeai’anco 
of blood in the urine. In some cases the hemorrhage is exces- 
sive, and followed by rapid anemia and exhaustion, though* 
this is rare. Generally the loss of blood is moderate, some- 
times insignificant, and requiring the microscope for its detec- 
tion. The formation of clots in the bladder, and their im- 

* In the Lancet” for Mo^h 18th, 1865, is an account of a case of move- 
able kidney affected with malignant disease. The tumour was mistaken for 
an ovarian growth, and oi)eration for its removal commenced. The intestines 
were all behind the tumour. 



SYMPTOMS. 529 

« - 

paction in the urethra, is sometimes a source of severe suffering:, 
and occasions excessive irritability of the bladder. ' 

Other changes in the composition of the urine are sometimes 
found, but they are not distinctive. Of course, albumen always 
exists in the urine when it contains blood ; more rarely albu^, 
minuria occurs independently of hasraaturia, from genuine 
Bright's disease, affecting either the exempted j)ortions of tlie 
(lancerous kidney, or the opposite organ. Not un frequently, ' 
epithelial cells from the pelvis of the kidney and* ureter are 
found in the urine, mixed with the blood. 

. The presence of cancer cells in the urine is a sign which 
usually figures prominently in the o^alogue of symptoms of 
renal cancer, but its value is very doubt lul. In all the later*^ 
cases, especially wliere there was haiiiiaturia, the urine was 
carefully examined for cancer cells, but without success, 
llosenstein mentions a case in which a cancerous villus w'lis 
actually foujid projecting into the ureter, yet no cancer cell^ 
could be detected in the urine during life. It is by no means 
an easy matter to identify cancer cells in the urine, in conse- 
quence of their similarity to the transitional epithelium of tlwf 
jjclvis and ureter. It must be further remembered, that any 
cancer cells, w’hich could find their way into the urine, must 
iiave escaped from parts of the growth which were broken down 
and degenerated ; and to identify characteristic forms, in the 
ichorous detritus even of an external cancer, is more than I have 
ever succeeded in accomplishing : how much greater the diffi- 
culty, when that detritus has been further disintegrated by the 
action of the urine ? In tw'o examples of renal cancer, with 
hmmaturia, which I have had an opportunity of observing, 
repeated and careful examination of the urine failed to discover 
the presence of cancel* cells.* 

The other symptoms which have been noted in cases of 
renal cancer are less distinctive and constant than tumour in 
the abdomen and hrematuria. The most important of them is 


* Mr. Moore believes that he sacceeded in identifying cancer cells in thar 
urine drawn after death from the bladder of a man Jn whose kidneys canceifoun 
nodules were found ; but his description rather accords with the appearances 
of the epithelial cells which are always freely detached from the vesical 
mucous membrane after death. (Med. Chir. Trans., xxxv, 466 .) 
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pain in the hypocliondrium and loin. This is sometimes an 
early syinptom, and may show considerable severity. The 
pain is commonly intermittent ; it shoots down in the course of 
the ureter to the inside of the thighs. It does not appear to 
bo ever associated with retraction of the testicle. Pain is, 
however, wholly absent for long periods in a large number of 
cases ; the tumour itself may be perfectly painless on handling, 
and give no inconvenience except from its weight and size. 

Gastric symptoms — nausea, vomiting, anorexia, — are com“ 
mon, and in several cases they were noted among the earliest 
symptoms. In other cases, again, none of these existed: 
tlie appetite was excellent ; in five cases (all children) it was 
even voracious. 

The general health varied exceedingly. In the majority of 
cases, rapid emaciation took place, going on at length to an 
extreme degree, with failing strength, and yellowish discolora- 
tion of the skin. In other cases, many months, and even years 
(in adults), passed over after the detection of the tumour, before 
the health seriously gave way. 

The cancerous tint is not often mentioned in the list of 
symptoms, but this may have been fioin the brevity of many 
of the reports. ^ 

The bowels are generally disordered when the tumour attains 
a large size ; diarrhoea, or obstinate consti])ation prevails ; or 
the two conditions alternate. 

Towards the later periods, anasarca of the legs often sets in, 
and it may even extend over the whole body. Signs of constitu- 
tional irritation also present themselves, and become persistent. 
Life is at length worn out by gradual exhaustion of the vital 
powers : sometimes death is more suddenly induced by rupture 
of the tumour. 

When there is no haematuria the urine is commonly normal ; 
the healthy kidney becomes hypertrophied, and performs double 
duties. In no instance did urmmic symptoms arise. 

The durathn of the disease from the first appearance of 
symptoms to the fatal termination varied exceedingly. The 
duration was much shorter, as might have been anticipated, in 
children than in adults. Among the former, 19 cases are avail- 
able for comparison ; the mean duration was * nearly seven 
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months; the minimum was ten weeks, and the maximum 
“ over a year ” In adults (21 cases available) the disease con- 
tinued on an average two and a-half years ; the extremes 
ranged from five months to seven years ; 8 died under the 
twelvemonth, 7 under three years, 2 survived four years, 3 six 
years, and 1 seven years. 

These numbers, as well as those having reference to the age 
of the patients, disagree with the statements current in books : 
and some of the numerous errors in the diagnosis of renal 
cancer may be traced to mistaken impressions as to the pre- 
vailing age and survivorship of patients so affected. The 
supposition of Walshc, endorsed by I^pbert, that cancer of the 
kidney runs a more rapid course than other internal cancers, is 
not only unsupported by these larger numbers, but the contrary' 
is clearly established, namely, that, as a rule, death is longer 
delayed in renal cancer than in primary cancer of any other 
internal organ.* The reason of this tolerance must be looked 
for in the duplication of the organ, the facility with which one 
kidney undergoes a compensating hypertrophy when its fellow 
is disabled, and takes upon it the work of the pair ; also the 
free room for enlargement which is afforded in the lumbar 
region, and the comparatively innocuous effects of displacement 
on the abdominal organs. 

The following examples will serve to illustrate the chief 
features of the disease ; — 

Case I . — EntRplwloid Cancer of left kidiiry ; mcondary cavoir of left pleura. 

Mr. E., tet, 70, was visit^^d by me with Mr. Jonathan Wilson, in 
March, 1808. He was sullering from an enormous tumour in the left 
flank. It appears that iive years ago he suffered fi’om profust^ and re- 
peated hsBinatuiia. After some months he voided a small calculus, and 
then the symptoms disappeared. Ho continued in good health for five 
years, and then came under treatment again for shortness of breath and 
general debility. Being somewhat fat and vcntricosc, he had not become 


* The mean duration of cancer of the pylorus, according to the combined 
statistics of Lehert, Herrich and Popp, and Valleix, is under a year : out of 
71 cases, 48 died within the year, and almost all the remainder (23 cases) 
within two years. The majority of hepatic cancers terminate probably under 
eight mouths — certainly under a year (see Kbhler, pp. 308, 370).^^ Walshe 
estimates the mean duration of cancer of the lungs at 13*2 months (1. c. p. 
348) ; and he thinks cancer of the brain rarely lasts over a year p. 496). 
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aware himself of any tumour in the sidd ; but when the abdomen was 
examined, a very large solid gi owtli was discovered, filling the entire of 
the left half of tlie belly. How long this had been growing there was no 
evidence to show. The tumour occupied the left hypochondriac and lum- 
bar regions, reaching forwards to the umbilicus and downwards almost to 
the crest of the ilium. Its front boundary had a rounded outline ; its 
surface was wholly dull on jwreuasion, even as far back as the spine ; no 
bowel could he j>erc(!ived in front of it. It felt hard, rigid, and perfectly 
fixed ill its position. There was a moderate amount of ascites, with 
])Ieuritic effusion on the left side as high iis the thml rib ; the other organs 
were healthy. 

The general condition was greatly depressed, the countenance sallow, 
the appetite almost lost. He lay continuously on his left side, and com- 
])lained of great and constant pain in the left loin. There was no cedema 
of the feet or hands. The urine was scanty, high-coloured, and charged 
with lithates ; but there was no albumen or blood, nor had there been any 
for the last five years. 

The patient was heavy and unwieldy, and unable to turn himself in 
bed ; bed-sores formed, and he gradually sank from exhaustion, after liav- 
ing been under observation for a month. 

Autopffy , — When the abdomen was opened, the tumour was foimd to he 
the left kidney, wholly changed into an enormous eiiccphaloid mass. It 
was twelve inches long, eight broad, and five thick ; it had an ovoid shape, 
and weighed eleven pounds. Its surface was smooth, and covered with a 
tough investment of fibrous tissue. In front of the tumour ran the de- 
scending colon, which was not adherent, but perfectly empty, and con- 
tracted to the size of the finger. On cutting open the tumour, it was 
found to consist of firm, yellowish white, cnccphaloid matter, scattered 
through which were several masses of soft, clotted blood. There was no 
vestige of renal tissue. The ureter was healthy, hut occluded by the 
pressure of the growth. The renal vessels were also healthy. The spleen 
was pushed up into the vault of the diaphragm, and lay above the tumour. 
The left pleura contained a largo amount of sanguinolent fluid ; on its 
costal surface were several cancerous nodules, as large as filberts. The 
other organs were lieulthy. The right kidney weighed seven and a half 
ounces, and ivas quite free from cancer. No calculous concretion was 
found in either kidney. 


Case II . — EncephaJoid Cancer of left kidney; ummud position of spleen 
and paivcreas ; calculi in the right kidney. 

F. M., a toy. dealer, aged 44, residing at Northwich, was admitted into 
the^ Manchester Infirmary in March, 1868. His illness began two years 
and a half ago with slight and temporary hiematuria. Fourteen months 
ago more violent hieniaturia took place, which has continued more or less 
ever since. His medical attendant discovered a lump in the left side a 
twelvemonth ago, and since then he has gradually become iveaker and 
thinner, and the lump has steadily increased in size. 

On admission he was extremely emaciated, countenance of a greenish, 
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sallow appeamuco, drawn and snggestire of suffering ; tongue red and 
<iryish ; p. 94, r. 24. No oedema of any part. The abdomen was much 
enlarged, especially on the left side, and on palpation a large solid 
tinnoui*, as laige as a man’s head, was felt on the loft side of the abdomen, 
oociijiying the epigastric, hypochondriac and lumbar regions. The limits 
of the tumour, as ascertained by palpation and jwrcussion, were as 
follows (sec Fig. 67). The anterior margin could be traced from a little to 
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I'lo. 07. Diagram showing tho ]) 08 ition and relations of the tumour in the case of 
F. M., stomach, c. colon, «, spleen. 

the right of the ensiform cartilage, running dowuiwards an inch and a half 
to the right of the middle line. About an inch above tho umbilicus, the 
outline trended abruptly to the loft, crossed the middle line, and then 
descended obliquely into the iliac fossa, as low as the crest of the ilium. 
Upwards, the growth extended beneath the ribs, bulging these out, almost 
as high as the nipple. Posteriorly, the growth occupied the whole lumbar 
region, and caused a marked fulness in the site of the kidney. Tlie area 
of the tumour was dull on percussion, except in the e{jligastrium, and along 
the left costal margin,, where a tympanitic note indicated that the stomach 
lay in front of it. The descending colon could easily be traced in front of 
the tumour— it was often loaded with masses of scybala. Over the low'er 
part of the tumour, in the iliac fossa, there lay a detached portion, re- 



S34 


CANCER OF THE KIDNEY. 


sembling, both in shape and in feeling, a somewhat enlarged spleen ; this 
portion was freely moveable upon the main tumour, and had no intestine 
in front of it. The uppcir part of the tumour in the epigastrium had a 
nodular tuberous feel, and was covered by bowel. Along the costal margin 
a large artery could be felt pulsating on the surface of the tumour ; this 
artery coiniiuinicsated a distinct thrill to the linger, and was the seat of a 
loudish systolic murmur. The geneiul surface of the tumour was smooth 
and teiiscjly elastic — not fluctuating, but different parts varied sensibly in 
their degree of softness and hardness. The growth was imrnoveably fixed in 
its positifin, and meandering veins coursed over the skin, covering its outer 
and more jirominent portions. There was also* an abundant varicocele on 
the left side, ami the veins of the penis were very large and tortuous. 

Tlie urine contained blood, partly in small, round, or filamentous clots, 
and partly mingled with the urine. There were no casts, and the quantity 
of albumen was not greater than the blood accounted for. 

The organs in the chest were healthy, but they were considerably dis- 
]daced upwards by the pressure of the abdominal tumour. The heart’s 
apex beat in the fourth interspace, and the cardiac dulness mounted as 
high as the second rib. The liver was also pushed upwards ; its upper 
margin corresponding with the fifth rib in the vertical line of the nipple. 
The jiatient complained of a good deal of pain of a gnawing character in 
the left loin and in the groin. 

The iiatient remained in the infirmary for six weeks. During this 
period the ])hysical signs underwent no marked change ; the tumour 
slowly enlarged, and the strength and flesh continued to decline. The 
urine always contained more or less blood, but tlie quantity was never 
really large, and very often it requiivd the microscope to detect it. It 
was notietd that there was generally more blood in the urine after pro- 
longed manipulation of the tumour. The bowels were exceedingly toi-pid, 
and required the frequent use of enemata for their relief. Beyond the use 
of these and of anotlyncs to procure sleep ^and allay the pjun, no remedial 
moans were attempted. 

After leaving the mfirmary, he returned to I^orthwich, and placed 
himself under the care of Mr. Williams of that town. He continued to 
sink very gradually as the tumour enlarged, and died on Oct. 8th — five 
months after his discharge from the hospital, eighteen months after the 
first discovery of the tumour, and three years after the first appearance of 
heematuria. . 

Careful inquiries respecting the hsematuria elicited the following par- 
ticulars : — Blood first ap^Kiared in the urine three years before death. For 
three weeks at that time pure blood was repeatedly voided ; then for a 
period of twelve months no more blood was seen. Again about a pint of 
' blood was voided, and after this it continued in greater or less quantity 
until his death. Tlie blood was nearly always more or less clotted. 

I went over to Northwich to make the awtojpsywdth Mr. Williams. 
The emaciation had reached the most extreme degree compatible with 
life ; the muscular tissue had almost vanished. Our astonishment was 
great to find the abdomen sunk so as scarcely to constitute a notable 
tumour. This had arisen apparently from the oozing out of the tumour 
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of a considerable quantity of a bloody fluid, which we found in the peri- 
toneal cavity. When the belly was opened, we found a large sub-globular 
mass, occupying the whole of the left side. This proved to be the left 
kidney, convei’ted into a mass of soft cancer. Overlapping its upi>er end 
w'as the empty stomach, and along the great .cuivature of this viseus 
coursed, with very tortuous windings, an artery as large as the mdiiil 
(right gastro-epiploic). This was evidently the source of the pulsation 
felt during life at the costal margin. Hiding freely on the lower and 
inner (or right) border of the tumour and the ailjacent portions, lay the 
spleen, foniiing a flattened oval cake, 7 in. long by 4 in. wide. This was 
the moveable spleen- like body felt during life near the iliac fossa. 
Hetvveen it and the. stomach stretched the transparent layers of the gastro- 
splenic omentum. Tiic colon, contracted and empty, piissed in front of 
the inner portion of the tumour, under the spleen, and again in front of 
the lower part of the tumour, crossing it obliquely near its right margin. 
Tliebody and tail of the pancreas ran horizontally right across the tumour, 
midway between the border of the stomach and the s])leen, behind tlui 
folds of the gastro-sxihmic omentum. 

The tumour constituted a somewhat flattened and elongatecl sjdierc, in 
jmrts with a lobular or tuberculatcd siu*face, and in x>art ^smooth. It 
occui)ied the entire vault of the diaphragm on the left side, the e})igas- 
tiiuin, and the left lumbar region os low us the crest of the ilium. It was 
iinmoveably flxed hero, and adherent to the diaphragm and to the soft 
X>arts of the loin. The spleen and stomach were not adherent ; the pan- 
creas mid omentum were loosely adherent. The tumour, in the cx)igastrium, 
extended two inches beyond the middle line, pushing usiile the liver and 
])ressmg on the vena cava and its branches. Some of the mesenteric veins 
'vverc also coiPi)ressed and enormously distended ; the vuricoc^ele was quite 
eJfaced after death. The tumour weighed six x)oimds. At its lower part 
the vestiges of the kidney could Ihj recognised— still preserving the <nit- 
line of the gland. The ureter, somewhat smaller and more transpai tfiit 
than natural, but still X)ervious, could be traced into the remains of the* 
pelvis. On dividing the tumour, the muss was found to consist of a soft 
cellular ciicephaloid matter, deeply infiltrated, in parts with blood. The 
scanty remnants of the kidney, in the form of u thin layer of indurated 
cortical substance, was stretched over the lower part of the tiunoiir. The 
pelvis consisted of three or lour communicating loculi, tilled with u 
yellowish, gelatinous material. 

The right kidney was of its usual dimensions, and its substance healthy; 
but the infundibula were dilated, and contained eight phosphatic calculi, 
vaiying from the size of a horse-bean to that of a hempsee<l, together with 
a multitude of smaller granules of the same nature. All the other organs 
of the body were healthy, and there were no secondary cancerous deposits 
anywhere. 

The positjong of the spleen and pancreas were quite excep- 
tional in this case. The spleen is usually carried up above 
the tumour into the vault of the diaphragm : here it lay in 
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front, and was pushed downwards into the iliac fossa. The 
pancreas is generally left undisturbed in its normal situation ; 
but in this case it was stretched in front of the tumour. Botli 
these conditions were probaly due to the morbid growth 
liaving commenced at the upper end of the kidney. 

Tt is almost certain that the hmmaturia in this case was not 
altogether derived from the left (or cancerous) kidney. The 
earlier and more profuse bleedings were in all probability so 
derived ; but the scantier haemorrhage of the later periods 
(jould not have had this source, because the pelvis of the left 
kidney when examined after death only contained a clear 
yellow fluid, and the secreting substance of the organ was 
completely destroyed. The scantier but more constant hasma- 
turia, from which the })atient suffered while in the Infirmary, 
was, doubtless, derived from the right kidney, in the infun- 
dibula of which a number of calculous concretions were found 
after death. In further evidence of this it should be men- 
tioned, that the urine, while the man was under observation, 
always contained small calcareous particles composed of phos- . 
phttte of lime — exactly similar in composition to those found 
in the kidneys at the autopsy. 

A typical example of infantile renal cancer was shown to me 
by Dr. Lloyd Roberts. The following are his notes of the 
ease : — 


Cask III. — W. A. aged six months, was sent to me by Dr. Cran, of 

Salford, on May 1st, 1871, sulleriiig from abdominal tumour. The mother 
stated that at the child’s birth the nurse thought he had a “full stomach.” 
When a fortnight old he sudered from a severe attack of abdomii^al puiii 
Hiul llatulcncy, requiring the attendance of Dr. Cran. After this he 
remained i)retty well until the age of three months, when it was observed 
that his abdomen was larger than it ought to be ; and it continued from 
this time to enlarge. The child was subject to frequent attacks of dian‘h<jea 
during the earlier mouths of Ids life, the stools appearing like “boiled 
moist cabbage ; ” but latterly four or five days would elapse without any 
evacuation, the motions being dry, hard, and yellow. Up till the time of 
death he i>assed water freely ; it was always clear and free from blood. 
The appetite was voracious, but he never seemed to rest until he had 
vomited his food. He suffered much from thirst. 

On the first of May the following was his condition jHe was much 
emaciated. The veins of the abdominal wall were much distended. Tlie 
abdomen measured 21 inches over the umbilicus, and was almost entirely 
filled by an immoveable tumour of somewhat in-egular shape. There was 
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universal duliiess over the ahdomeu, with the exception of the left hypo- 
chondriac and hypogastric regions, whei*e a clear bowel-sound was elicited 
on iHircussion. On the 7th July, the abdomen measured 24 inches, having 
increased three inches in a little over two months. The child died on 14tli 
July. 

At the autopsy^ the liver was found thin and stretched over tlie surface 
of a large tumour, which was found occupying tlie entire abdomen, except 
the left inguinal region, into which the intestines had been pushed. 
There was no fluid in the peritoneal cavity. I'lic liver, which was pale, 
but seemed otherwise healthy, was connected with the tumour by loosi‘. 
cellular adhesions, which were easily separable by the lingers, so that the 
entire tumour was removed without the aid of a knife. Jt was found to 
be a tumour of the right kidney, and weighed 5i lbs. The growth was 
iiiHigularly kidney-shaped, and traces of renal stnicturc were detected 
at its posterior part. On section, it was found chi(*fly composed of soft, 
brain-like structure, with several large cysts containing fluid, which on 
microscopic examination was seen to be crowded with caudate and polygonal 
cells. The same bodies, in p fibrous-looking stroma, were detected in the 
solid portions of the tumour. The left kidney was rather larger than usual, 
but was healthy in structure. No cancerous deposit was found in any of 
the other viscera. 

Case IV. — Primary Canenr of the right kidney^ avd of the lymphatic 
glands in the hilas. Secondary Cancer of the liver^ left lung^ amt 
supra^rcnal capsule, {Prom the notes of Dr, Itewxud,) 

Hannah Hilton, set, 69, a married ivoman, who had borne children, the 
hist from eight to nine years ago, ceased to menstruate six years ago. 

She first noticed a small and hard tumour in the right iliac space two 
years since, which made very little progress, and gave no jjain or incon- 
venience for many months. She came under treatment in the early part 
of December, 1845, for a chronic diarrhoea, which had for some time past 
baffled all remedies. The evacuations Avere most copious, of a dirty olive 
colour, passed without pain or accompanied with tormina. This ulti- 
mately yielded to the sulphate of copper. 

I first examined the tumour about twelve months ago. It w'as painless, 
hard, Jnd not higgler than a fcetal head, rising a little out of the right 
pelvic region. About a mouth from this, the tumour began to be painful 
and to increase. A feeling of crumpliitg parchment was noticed at its 
inner and lower portion. Shortly afterwards it began to extend upwards 
and backwards, in the direction of the loin ; there were flying x>alns also. 
The uterus, examined manually, was found free from the tumour, and 
apparently healthy. The colour of the skin was somewhat dirty, and this, 
together with the crumpling, w'ere thought sufficiently auspicious to w'arrant 
a belief that the real nature of the disease was malignant degeneration of 
the right ovary. 

I now lost sight of the case until three weeks prior to death, w'hen I 
discovered that the tumoiu* had gradually extended itself backwards, and 
that four weeks ago it began rapidly to grow, and spread in all directions, 
causing great pain and watchfuln^s. The woman emaciated very fast, 
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was of a deep and dirty brown colour, had sunken eyes, and a look of 
suffering. The nature of the disease remained no longer doubtful, for the 
nodular portions of the fungus hajmatodes could be most distinctly felt 
beneath the abdominal walls. The feeling of cminpling was also more 
general, as also an oceitsioiial gurgling as of air, in the intestines. There 
had been no uterine hairnorrhage, no difficulty or pain in passing urine, 
and nothing unusual in the -character of tin*, secretion. Oiuates relieved 
the pain greatly. She died on February 17, 1847. 

Aviopsy . — Body greatly emaciated. In the abdomen there was a large 
fungoid tumour, extending <piito across and to the right side and loins ; 
]);i.ssing obliquely over it was the colon, which was partially adherent, as 
were also some of the small intestinal folds. The tumour was not at all 
julherent to the interior of tlie abdominal walls. The uterus and ovaries 
were (fuite free from any disease, and were merely bound together w’ith false 
membranous bands. The tumour had no pedicle, and though most care- 
fully removed there wT.re no connections found other than such as had been 
set up through jjeritoneal irritation. The abdominal (javity did not coTitain 
any dropsical effusion. The entire mass being removed, together wdtli the 
liver, to which it was adherent, tho right kidney was found so entirely 
degenerated into eucephaloid matter, and so closely incorporated with the 
tumour, that nothing but a most careful dissection could have detected 
its true nature. It was enlarged to double its usual size, and no vostige 
of its proper structure remained ; the vessels were however found entering 
the hilns ; and the supra-reiial capsule, also affected with eucephaloid 
caiic<‘r, was in its usual j[K)sition, aud, in size and sha^ie, bore a resemblance 
to a very largo cliesnut. 

Ill the largo tumour, which appeared to have its origin in tlie lyniphatic. 
glands of the hilus, were some cysts, filled with a grumous matter or with 
a scmi-trausjiareut jelly-like substance. Tlui great mass was a homogeTious 
and soft cancer, breaking down in most jiarts, but in some jdaces as hard 
as cheese. Tho tumour was rounded, and about four inches thick, where 
it lay ill the loin on the right side, and gradually became more thin 
toward the left iiiargiii, where it dipped beneath the stomach, surrounding 
the aorta and vena cava, in one portion of which cancerous matter was 
found. The extreme breadth of tho tumour was nine inches. 

The lower margin of the liver was cancerous where the tumour came in 
contact with it, and some other small cancerous tubera were found on its 
surface. The gall-bladder contaihod many calculi. On the surface of the 
lower lobt^ of the left lung were several tubera, aud one as large as a small 
apple. Tho heart, left kidney, spleen, right lung, aud other parts were 
healthy, and free from all tmees of disease. 

Dr. Hounsell has kindly furnished me with the notes of the 
following hitherto unpublished case. It illustrates the usual 
features of the disease as it appears in children. 

Case V. — JSrjicepAalM disease of the right kidmy in a Child, {From the 
mtes of Dr, Hounsell^ of Torquay,) 

Richard Bradford, four years of age, was admitted as out-patient of the 
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Torbay Infirmary about ten days before his death. He was suffering ironi 
a large tumour occupying the umbilical, right hyjiochondriac and lumbar 
regions. Its surface was dull on percussion, and the dulness was con- 
tinuous with that of the liver. The child was of a sallow a])poarauce, and 
much emaciated. The tunmur had been detected three months previously, 
and had grown ra])idly. Hamiatui'ia had been noticed shortly before the 
discovery of the tumour. 

Autopsy . — The tumour was found to involve the right kidney ; it Aveigln^d 
10 lbs. 144 ozs. ; it was smooth on the surface, and to the touch felt firm 
in some places, and soft, almost fluctuating, in others. Near it lay a sup- 
idementary tumour about the size of an orange. On cutting open the 
tumour it was found to consist of soft braiii-like substance, containing 
two or three large cysts filled with about half a i»int of dark fluid. The 
tumour sprang from the upjier portions of the kidney, and had absorbed 
all the organ excejit two of the pyramids, which remained intact. Tlie 
ureter, the left kidney, and all the other organs w^ere liealthy. Tlic liver 
was adherent to the tumour, and the ascending colon ran along its lower 
border, and could not be detected in front of the growili during life. 


Case VI . — Enorvwus moLligwint disease of the left kidney. {TmucH, 
1856, I. 626.) 

J. B., aged six years, was admitted into the Middlesex Hospital, iimb i- 
Dr. Hawkins, May 29, 1865. J. B., born of healthy parents, was one of 
a family of ten children, of which five were still living, the others having 
<lied of acute infantile diseases. When the child was six weeks old his mother 
noticed that both left, extremities were larger than the right ; the skin was 
looser, and the muscles she describes as being less firm than those of the 
opposite side. She was so struck with the difl'erence that she consulted a 
medical man about it. At thi-ee years of age the child had hooping-cough, 
and shortly after measles, but he never had scarlet fever. The abdomen, 
the mother believes, was always mthcr larger than could be considercil 
natural, but this hud not been to a marked extent. With these exceptions, 
the child had fair health until the middle of April, 1855 (six weeks before 
admission), when he was suddenly seized with sickness ; and from his 
appearance the mother believed him to be very ill, and though far bctt<*r 
on the following day, so much as to be able to walk out of the house, he 
did not regain his apxietite for about a week. During this illness the 
mother accidentally discovered a tumour in the upper part of the left side 
of the abdomen. It then appeared to be almost circular, and about two 
inches in diameter. It was not perceptible to the eye, but its lower 
margin could be distinctly felt ; it was very hard, but not painful, nor did 
moderate pressure cause any inconvenience. She believes that it gradually 
increased in size after she first discovered it, till she brought the child to 
the hospital, and during this time she noticed that he had quite regained 
his appetite, which had, in fact, become voracious, and though he ap- 
peared fatigued after moderate exercise, he was able to walk without effort. 

StaiUi on arfniienow.— Rather emaciated ; abdomen very much swollen, 
especially on the left side, where the veins were enlarged and tortuous ; 
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the left extromities were considerably larger than the right, owing to the 
soft parts being much firmer and the muscles apparently better developed ; 
there was, howciver, no difference in length. Upon manipulation, a 
tumour could bo felt, of somewhat globular form, about three inches in 
diameter, occui>ying part of the left hypochondriac, loft lumbar, and um- 
bilical regions ; its lower margin was well defined, but its upper boundary 
could not be ascertained— the dulness on percussion, which was complete 
over all j)arts of the tumour, being there continuous with that of the 
S]>leen. The patient ate, drank, and slept well, was able to sit up the 
greater part of the day, walked frequently up and down stairs, and did not 
complain of ])aiii. 



Fio. 68. ^5nomiou8 Cancer of the left, kulney. Case of J. B. From a drawing by 
J. Z. Laurence. 

From this time the patient continued under observation until his death, 
a period of nearly twelve montlis. The tumour continued rapidly to grow-, 
until it attained enoimous proportions. On the Ist of August, the fol- 
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lowing note was taken: — “The tumour extends half an inch below the 
umbilicus, and about the same distance to the right of the mesian line ; the 
abdomen generally is much more swollen, and the veins are much huger. 
The patient walks about the garden for an hour or two every day, and 
though taking a large quantity of food, and eating veiy frequently, is 
daily becoming more emaciated. He appears to sufl’er no inconvenience, 
except that caused by the bulk of the tumour, the largo size of the abdo- 
men being such as to impede progression. He complains of thirst, and 
evinces a desire to drink frequently of cold water. The bowels act with 
I’cgularity ; and the urine, which is frequently voided, and in quantity 
i-ather above the natural standard, iircsents no abnormal appearances.” 

The patient continued to go about till September, and to walk up and 
down one flight of stairs to and from the ward without assistance. About 
the middle of the month, after having spent sf)in(‘ time in the garden of 
the hospital, he fancied himself unable to get back, and was then for the 
first time carried up-stairs. After this, ho was almost constantly con- 
fined to his bed. The tumour gradually increased in size until his death ; 
for some time previous to which, indistinct fluctuation could be felt in 
some parts of it. The abdomen, about the middle of December, measured 
in circumference 36 inches, and at the end of March upwards of 42 inches. 
For the last two mouths he suffered much from dyspinea ; and for tlio 
last three weeks, had constant orthopiicea, and daily increasing reihuna of 
the left leg. The appetite, however, remained inordinate till the last ; ami 
the bowels, which had continued to act regularly till within a short tiirui 
of his death, had recently become somewliat constipated. He sank gradu- 
ally, and died April 7th, 1856. 

The annexed drawing of the patient w'os taken shortly before death, by 
Mr. J. Z. La^irence, and kindly place by liim at my disposal. 

'Aukips-y, fifty-four hours after death.— The whole of the ab«lomcn, ex- 
cept the right inguinal region, was occupif'd by a large globular tumour, 
anteriorly finnly adherent to the parietes, and covered by ])eritoncum ; 
posteriorly, lying in contact with the j»soas muscle ; the small intestines 
were thrust down to the right inguinal region ; the spleen and liver were 
driven upwards into the thorax : the whole of the transverse colon was 
firmly adherent to the tumour ; and a portion of the descending colon, 
which ran along the front, was for a short distance imbedded in it. The 
tumour, when removed from the body, weighed thirty-one pounds. Traces 
of kidney structure could be recognised, as if spread out over the entire 
substance ; large masses of medullary cancer ■were visible on its surface. 
Upon section, the centre was found to be occupied by several pints of 
dark, thick fluid, floating in which were several fragments of the broken- 
down cancerous mass ; the more solid portions varied in consistence from 
that of firm medullary cancer to gelatinous matter in a semi-fluid state, 
large masses of it being found in every stage of dcgcneratioil ; the kidney 
on the opposite side was much enlarged. No cancerous dc})osit was found 
in any of the other viscera.* 

* Some further particulars of the jpoBt-mortem appeamoces in this case are 
supplied by Dr. Van der Byl (Path. Soc. Trans., vol. , 
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Diagnosis . — We have seen that in nearly all cases of primary 
cancer of the kidn*ey9 a palpable tumour exists in the flank. 
If profuse haematuria co-exist with such a tumour, scarcely a 
doubt can remain as to the seat and nature of the disease.* 
But when there is no haematuria, the diagnosis becomes more 
difficult ; indeed, there is scarcely any morbid condition which 
has been so frequently misapprehended. Benal cancer has been 
generally mistaken for enlargements of the surrounding organs 
— of the liver, spleen, ovary, or uterus ; but sometimes for 
ascites, aneurism of the aorta, or perinephritic abscess. It has 
also been mistaken for tumours of the kidney of a different 
character — for pyonephrosis, hydatid, cystic degeneration, and 
hydronephrosis. Some of these errors were doubtless un- 
fivoidable ; but most of them arose from an imperfect know- 
ledge of the diagnostic marks of renal tumours, and from 
the undue weight attached to the absence of haematuria. As 
a positive sign, associated with abdominal tumour, haema- 
turia — ^profuse, spontaneous, and recurrent — is of the highest 
significance ; but its absence signifies comparatively little. In 
nearly half the cases collected by me, hmmaturia was wholly 
absent from first to last; and in those cases in which 
liaeraaturia was noted, intervals of many weeks or months 
elapsed in several of them, during whiph the urine was per- 
fectly normal. 

In those numerous cases, therefore, in which the observer 
derives no help from the examination of the urine, he must 
rely on his skill to ascertain the anatomical relations and 
nature of the abdominal tumour. In prosecuting this inquiry, 
he will especially endeavour to eliminate tumours of the liver, 
spleen, and ovaries — these being, from their comparative fre- 
quency, the most likely to lead astray^ 

If the intumescence occupy the right side, it may be distin- 
guished from hepatic tumour, especially when not very large, by 
the possibility of tracing its upper limits below the margins oi 

* Thfi co-cxistence of these two symptoms is not, however, ahsolul^y diag- 
nostic of renal cancer. In a case of enormous enlargement of the spleen 
(leucocythmmic) in the Manchester Inhrmaxy, there was profuse hnmaturia 
for several days. After death, some months subsequently, the kidneys and 
bladder were found perfectly healthy. 
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the ribs, ; the side of the hand can generally be so inserted at 
the edge of the ribs, that the tumour can be clearly felt to lie 
below it, and the liver above it. Along this line a coil of 
intestine usually lies, and yields a tympanitic sound on per- 
cussion. This sign is lost, however, when the renal growth 
contracts adhesions to the under surface of the liver; also 
when it projects disproportionately into the right hypochon- 
drium, and displaces the right lobe of the liver. When this is 
the case, assistance may be obtained by feeling for the thin 
margin of the liver as it lies applied to the abdominal wall. 
Another important sign in such a ease is the position of the 
colon. Hepatic tumours have no intestine in front of them 
(unless there be malposition of the viscera), and yield a dull 
note over their entire suiftice. Renal tumours, on the other 
hand, have the ascending colon in front, passing obliquely' 
from below upwards and to the left ; and the passage of flatus 
along the gut, or the clear percussion note over it, will rarely 
fail to indicate its position. 

A splenic enlargement is distinguished by the following 
signs ; — absence of the descending colon in front ; its rigid, 
somewhat thin, borders (not rounded) ; its extension upwards 
under the ribs ; its mobility ; generally, a tympanitic note 
is obtained in the extreme left lumber region ; often, on 
dcei) percussion, a bowel sound is perceived through its sub- 
stance, which is not thick (a renal tumour is absolutely 
dull on the deepest percussion) ; antecedent history of ague 
or remittent fever, or evidence of leucocythaemia on examina- 
tion of the blood ; the direction of the enlargement is down- 
wards and inwards to the epigastrium and umbilicus, and not 
toward the iliac fossa. It also rises higher toward the axilla 
than a renal growth. When the latter rises from the upjxjr 
and fore part of the kidney, and pushes forwards and upwards 
rather than downwards, the diagnosis becomes very difiicult, 
and depends mainly on the absence or presence of the colon 
in front of the enlargement,- and hints derived from the pre- 
vious history or the state of blood on microscopic exami- 
nation. 

When the tumour presses forwards and downwards toward 
the umbilicus and the pubic and iliac regions, it is apt to be 
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mistaken for ovarian tumour. The commemorative symptoms 
may here yield valuable information, though the statements of 
l)atientfi on sucli points are always to be accepted with reserve. 
An ovarian growth begins in the iliac fossa, and ascends ; a 
renal growth begins in the flank between the ribs and the crest 
of the ilium, and descends. An ovarian tumour has no bowel 
in front of it, and the bowels arc pushed into the lumbar, 
l egion, where a clear sound can be elicited — exactly in the spot 
where the dulness is most complete when the tumour arises 
from the kidney.* This last sign also serves to distinguish 
uterine from renal enlargements. 

An cncephaloid kidney can only be confounded with ascites 
when it is extremely soft, and fills the entire abdomen. The 
two conditions may be distinguished by the circumstance, that 
in ascites hath flanks are dull, whereas in renal tumour one is 
dull and the other resonant. 

When the tumotir has been satisfactorily made out to be 
connected with the kidney, there still remain difficulties in 
deciding its nature. Malignant growths generally give a 
distinct impression of their solid structure. This distinguishes 
them from hydatid, purulent, and hydroncphrotic cysts ; but 
the consistence of the tumour is often very difficult to appre- 
ciate : if it be small and deep-seated, and the abdominal walls 
thick, the sense of fluctuation' in a fluid cyst may be exceed- 
ingly obscure ; on the other hand, encei>haloid tumours some- 
times yield a quasi-fluctuation which is very deceptive. In 
these doubtful cases, the presence of pus, or blood, or hydatids 
in the urine, of rigors, of nephritic colic, or of cancerous 
cachexia, supplies hints which incline the judgment in this or 
in that direction. 

Prognosis . — The ultimate termination is, of course, always 
fatal. In judging of the probable survivorship of the subjects 

* A case is rcportetl by Dr. Grcenhalgh (“Tumours complicating preg- 
nancy,*’ St. Barth. Hosj). Heps., Vol. i., 85), in which a tumour supimed to 
bo ovarian acted as a complication in twb pregnancies ; and the propriety of 
removal was about to be entertained when the patient again became pregnant. 
She died without obvious cause three w'eeks after delivery at the full term, 
and the autopsy showed that the supposed ovarian tumour was really the 
left kidney in a very advanced stage of cerebriform disease. It weighed 
27 lb. 3 oz. 
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of renal cancer, the age of the patient is of great importance ; 
the mean duration of the disease is at least three times as great 
in adults as in children. There is, however, nothing like exact 
proportion observed in this respect. In a girl of twenty-one, 
whose case is described by Langstaff, the disease lasted (with 
haematuria) for six years. Contrary to what might have been 
expected, the occurrence of haematuria does not appear to 
hasten the final catastrophe : the mean duration is almost 
exactly the same in the haemorrhagic cases, as in those in which 
the urine was throughout normal. 

The disease appears in some cases to become dormant for a 
while, making no appreciable progress for many months. In 
an instance of this kind recorded by Dr. Brinton, the stationary 
condition (which Dr. B. had flattered himself might pass into 
permanent obsolescence) came suddenly to an end, with death 
of the patient, through copious hajmorrhage into the tumour. 
(Brit. Med. Journ., June 13tli, 1857.) 

TrmtmmL — The management of a disease so hopeless is a 
melancholy duty. When the tumour is painless, and the urine 
natural, there is little for the practitioner to do beyond placing 
the patient in favourable hygienic circumstances. When the 
tumour is tender, or there are signs of local inflammation in 
its vicinity, warm baths or emollient applications may be used 
from time to time. It may be doubted whether it is j^rudent 
to interfere with a moderate haematuria. The losses of blood 
do not on the whole act disadvantageously. When, however, 
the haemorrhage becomes excessive, means must be used to 
control it. Ice may be applied to the tumour, and acetate of 
lead or gallic acid administered internally. The clots which 
form in the ureter and bladder sometimes occasion the most 
poignant suffering by blocking-up the urethra, and causing 
retention of urine. The impacted masses should be pushed 
back into the bladder by means of a catheter, and the coagula 
broken up by washing out the organ with warm water. 

As the disease advances, severe constitutional irritation sets 
in, which requires to be palliated by opiate and other anodyne 
medicines.* 

♦ A curious case is reported in the Philadelphia Medical and Surgical Ke- 
porter for 1861, p. 126. A man of 58 bad had a tumour in the right hypo- 
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B.— SECONDARY CANCER OF THE KIDNEY. 

Secondary cancerous deposits occur in the kidneys, in the 
fonn of nodules varying from the size of a pea to that of a 
marble or walnut. Ten or twenty such nodules are not unfre- 
qucntly found scattered through the cortical substance : the 
intervening renal tissue shows no sign of disease ; the urine iS 
normal, and no pain or other symptom betrays their presence 
during life. The following case oifers an example, marked by 
some very unusual incidents, of extensive cancerous disease of 
the urinary organs, involving primarily the bladder and its 
vicinity, extending thence to both kidneys, of which the right 
was undergoing sacculation from compression of the corre- 
sponding ureter by the cancerous mass at the base of the 
l)laddcr. 

Ill January, 18G2, I was requested by Dr. Crompton to see with him a 
.sho])ko(q)er, aged 38, >vho was then suffering fi*om lia*iriaturia and ]>araly.sis 
<»f the blailder. The jiatient gave the following ac(*,ount of himself : — Tiiree 
years previously, without known oause, he liad an attai^k of hfumatiiria, 
ac(50inpanied with excessively frequent micturition, pains in the ba{*k and 
bottom of tlie belly, but without vomiting or retraction of the testicle. 
These, symiitoius piuiscd off, under medical treatment, in two months, and 
(apparently) comphite recovery soon ensued. 

After nil interval of three years, during which the patient’s health con- 
tinued ill every respect undisturbed, the pn\scut attack abruptly com- 
jneiKfcd. The patient was seized, six weeks before my visit, with violent 
pains ill the loins and liypogastiiuiu, acconiiiaiiied by painful and exces- 
sively frequent micturitiim and bloody nrinc. All these symptoms came 
on simultaneously. There >vas neither sickness nor vomiting, Tlie 
attempts tc void urine weiv incessant — eveiy ten or fifteen minutes during 
the day, and so constant at night that the patient scarcely obtained any 
sleep. Matters continued thus for throe weeks ; the patient, meanwhile, 
did not keep liis bed, and he attended, as well as he w'as able, to his duties 
in the slioji. 

But a new train of symptoms now showed themselves. The incessant 
micturition was succeeded by a total inability to empty the bladder, and 
the legs and belly began to swell rapidly. At this conjuncture Dr. Ci-omp- 


chondrium for six years. It was supposed to bo ‘‘cystic disease” of the 
liver ; and his surgeons deliberately proceeded to remove it by operation. The 
tumour (which weighed 2} lbs.) was accordingly removed, but on examination 
it proved to be the right kidney, wholly converted into an encephaloid mass. 
The patient survived fifteen days. 
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Lon’s aid was ohtaincd. On examining the patient he found considcraTde 
,ascites, anasarca of tJie lower extremities, and retention of urine. Tlireo 
pints of a sanguinolent ui*iue w'ei’e immediately witlidmwn by catlietcr 
from the distended bladder ; the patient was directed to lvec]> his bed, 
and treated with alkaline diluents and idglitly sedatives. Great relief 
followed this treatment, but the patient still continued unable to void a 
drop of urine spoiitineously, and catljeterism had to be practised tuict^ 
a day. 

His <*ondition at tlie date of my visit was jis follows : — There was 
extreme pallor of the surface ; considerable, emaciation ; no pyi’pxia ; 
the tojiguc was moist, slightly furiv.il. Tlie legs w«?re no longer (ede- 
matous, but (Huisiderable siscitcs still remaim'd. Tin*, bladder was distended 
almost to the umbilicus ; there was no i)ain, and the loins were not 
sensitive to pressure ; nor was thei*e any tuimuir to be fidt in the renal 
region ; the inovenumts of the patient were active, and he was cheerful and 
liv(dy. 

About a quart of bloody ui‘in(‘ was nunoveil by cathct«M‘. A little j)ure 
blood came through the instiuTmmt first, then almost (dear urine, and as 
th(i bladder bccjimc empty, the urine again became ruddy, the last few 
drops being almost jaire bhuid. I3r. Crompton stated that a little bleeding 
jilways follow(Hl tin* morning and evening eatbeterism. 

A careful examination (d' th(5 urine yielded tlie following : — It was buddy 
alkaline from fixed alkali (deiived from nuulieinc) ; «p. grav. 1007 ; on 
standing, the blood-corpuscles subsided, and formed a very rod, sliglitly 
(dotted layer, at the b(»ttom of the uriue-glass. Under the mi(.*.roseop(j 
there were found, in addition to tlm blood-disks, a fovr coipuschjs with cleft 
nuchd — ])robably j)alc blood-coipuscdes — ^luit no renal elements— -neither 
epithelium, iio)* casts, nor any suspicious ((piasi-cancerous) cells of any 
sort, though diligently looked for. The jn’oportion of albumen was no 
iiiorci than i^oiTcspoiidcd to the blood piutscnt. 

The patient fiom this time gradually but steadily improved. The 
bladder slowly rceovertid the power to expel its contents ; the urine hecanuj 
less and less bloody, and finally clear, and free from albumen. 

Eight months afterwards (August 26, 1862) the patient wjiited on me. 
He was still pale and thin, but reported himself wtdl, and had for the last 
six months been able, to puj-sue his avocation. 

I heard iiotliing more of the case until June 22, 186J1, when I was suin- 
monod to visit the same man with Dr. Ncsfield, niidcr whose care the 
jmtient came after Dr. Crompton’s departuif frmn town. 1 found him in 
a desperate condition— emaedated to a skeleton ; so W(*,ak that he could 
not turn in bed, nor raise his head from the pillow. I’here was no ana- 
sarca nor ascites. Great pain was complained of in the light renal region, 
but no tumour or fulness existed there. The urine was loaded with pus, 
and highly ommoniacal. Six days after, the patient died. 

Aviopsy , — On opening the abdomen and pushing aside the small intes- 
tines, a cancerous mass, half as large as the fist, was found implicating the 
base of the bladder, especially about the entrance of the right ureter. 
Within the viscus, a soft sprouting fungos of the sixe of a hen’s egg, was 
. seen springing from the trigone ; it was rounded in shape, elevated about 
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an inch above the level of the mucous membrane, and veiy rod. On and 
about it, occupying the inequalities of its surface, lay a quantity of calca- 
reous or phosphatic Jiiattca*, doposit(‘d in iiTegular masses. Small masses 
of a simihir nature had been observed to come away with the urine for 
.soiiK^ W(u.*ks before d(jath. 

The right kidney was a little larger than natural ; it felt flaccid and 
hollowed. On section, six cancerous nodules as large as marbles, and 
s(^veral smaller ones, wore counted in the cortical substance. None of 
these were softened, nor communicated in any way with the p(dvis of the 
kidney. The organ was .sa<^cuhited to a considerable extent. The pyramids 
were in great pai’t absorbed, and the n^mainder of the renal structure was 
converted into a reddish, leathery substance. Tin* pelvis and infundibula 
w«Tc much dilated. The uieter was enlaigcid to the size of the index 
linger, and near its entrance into the bladder, its calibre w'as almost 
effaced by the cancerous mass at the base of the bladder, through which it 
]»a8sed. Broken fragments of calcai’eous matter lay scattered in the 
diluted pelvis, whicli, together with the ureter, contained a quantity of 
uiinous ammoniacal pus. 

The left kidney contained eight or ten nodules similar to those in the 
right. The intervening renal tissue was perfectly healthy ; the ureter was 
free, and the pelvis undilated. 

This case presented several points of difficulty. At the time 
of my first visit the symptoms indicated pretty clearly an 
affection of the bladder : and as no stone could be detected on 
sounding, and no pus passed with the urine, the probability of 
the existence of a bleeding fungus seemed strong. The other 
possibility was renal calculus. The previous history favoured 
the latter view ; the patient had recovered perfectly from his 
first attack of hmmaturia three years before — a result quite 
conformable with the idea of renal calculus, but much less so 
with that of fungus of the bladder. Then again, how explain 
the ascites and anasarca ? They could not be attributed to 
the losses of blood and hydrmmia consequent thereupon, for 
they passed away before the luematuria ceased. It appeared 
more likely, that tlie dropsical symptoms and the paresis of 
the bladder were companion phenomena, of a paralytic nature^ 
produced by the reflex results of the antecedent intense irrita- 
bility of the bladder, acting upon the nerves of the bladder 
and of the blood-vessels of the lower half of the body. 
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I N the records of medicine a number of cases may be found, 
in which the kidneys were the seat of adventitious growths 
of osseous, fibrous, fibro-fatty, cartilaginous, or glandular 
tissue. 'Generally speaking, such growths do not, unless they 
are large enough to constitute a palpable tumour in the abdo- 
men, produce any appreciable symptoms during life ; and they 
offer more of a pathological than clinical interest. They are 
all extremely rare. 

1. Osseous growths . — Mention has already been made of the 
ossification which sometimes takes place in the fibrous septa 
which separate the compartments of a sacculated kidney (see 
p. 457). 

Sometimes a fibrous or cartilaginous tumour grows in the 
substance of the kidney, and subsequently ossifies, transform- 
ing a large part of the organ into a bony mass. The tunica 
propria has also been known to undergo ossification. Rayer 
states that Dr. Elliotson sent to him two bony shells formed, 
by the ossified tunica propria and pelvis of the kidney, taken 
from a man who died with symptoms of apoplexy. 
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2. Fihrotia and fihro-fatty yrawths . — lUckinson and Bristowc 
have each recorded a case, in which tlie major part of the 
kidney was replaced by a morbid growth, composed of a 
matrix of fibrous tissue, in the interstices of which were soft 
masses of free fatty matter unenclosed in cells. In Dickinson’s 
case the tumour weighed 6 lb. 7^- oz., and formed a perceptible 
tumour in the right hypochondrium. After death, a coil of 
intestine was found in front of the tumour, but so compressed 
and empty that * its nature was not likely to be recognised 
during life. Wilks records a case in which a tumour was found 
on the right side of the abdomen six years before death ; it 
was partly solid and partly fluid, and was by some diagnosed 
as cancerous. mortem examination, the right kidney 

was found converted into a tumour the size of a young child’s 
head. This was found to consist of a solid growth on one 
side bcarii\g a striking resemblance to the fibro-cartilaginous 
tumours sometimes met with in the neck, but which was found, 
on microscopic examination, to consist exclusively of fibrous 
tissue ; and on the other side a cyst was found, which on 
section was seen to be due to the enormously distended pelvis. 
The new growth had slowly invaded and destroyed the renal 
tissue, while it gradually distended the capsule, and thus pre- 
served the general form of the kidney. 

In the case described by Godard, the lower half of the kidney 
was converted into a large mass of ordinary adipose tissue. A 
calculus of considerable size was lodged in the dilated pelvis. 
A somewhat similar transformation is described by Dr. Hullett 
Browne, complicated with calculous pyelitis, and renal fistula 
opening in the left loin (Path. Soc. Trans, iiii. 132). 

Adipose tissue is, in other cases, deposited in great quan- 
tity, not in, but around the kidneys, so as evidently to inter- 
fere with their functions. In the museum of the Manchester 
School of Medicine there is a preparation in which a pale and 
atrophied kidney is enveloped in a firm investment of dense, 
granular, fibro-fatty tissue, fully an inch thick. The same 
tissue penetrates deeply into the bilus, so as to compress the 
blood vessels and excretory channels. 

8. Lymphatic grcnvths.—NiTihmy Friedreich, and Bdttcher 
have described growths or deposits in the kidneys of leucocy- 
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thsomic individuals, similar to those found under the same 
circumstances in the spleen and lymphatic glands. 

4. SupMUtk (kposits in the Kidneys . — It seems well ascer- 
tained that the waxy or lardaceous type of chronic Bright’s 
disease is frequently due to constitutional syphilis. Out of 
145 cases, collected hy Fehr, 34 were attributed to this cause 
(see p. 398) ; and in 27 cases of constitutional syphilis exa- 
mined by Dr. Moxon,* the kidneys were found lardaceous in 
no less than 12 instances. 

The occurrence of gummy tumours and cicatrices (such as 
occur in the liver) is rare, thougli not unknown, in the kidneys 
of syphilitic persons. Both Cornil and Lancereaux give ex- 
amples. In Lancereaux’s case there w ere found on the surface 
and in the thickness itself of the cortical substance of the 
kidneys small tumours of the size of a pea, of a yellowish- 
white colour, and presenting, on examination by the micro- 
scope, the cellular and nucleated elements found in gummy 
syphilitic tumours elsewhcre.f 

Dr. Moxon gives a remarkable case, in which a gummy 
tumour, as large as a small ].)otato, existed in the left kidney 
of a syphilitic woman. It had a regular nodose outline, and 
was composed of a yellowish substance, quite uniform in 
appearance, and which was firm, hard, and tough. It yielded 
no juice on scraping. Under the microscope, the mass was 
found to consist of small corpuscles crowded together, first 
obscuring, and then destroying and replacing the proper tissue, 
and then themselves perishing into a heap of fat grains and 
globules — all which exactly corresponds to the usual character 
of syphilitic gummata. The general character of the kidney 
was that of the large pale lardaceous kidney .J 

* A contribution to the history of visceml syphilis by Dr. Moxon. — Guy’s 
Hosp. Rep. 1868. 

t Lancereaux. Treatise on Syphilis — Syd. Soc. Trans., vol. i. p. 298. A 
case of syphilitic gummy tumours of the ki^oy is recorded at great length 
(with a drawing) by Paolucci from the Clinique of Prof. Oaintani of Naples in 
II Morgagni for June, 1874, p. 413. * 

t The power of the syphilitic poison to produce acute Bright’s disease 
appears doubtful. Lancereaux cites two cases of albuminuria reported by 
Perroud, which accompanied the secondary period of syphilis — some four or 
six months after the indurated chancre — and which appear to have issued 
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5. ‘W&gaet has published two cases in which one kidney was 
converted into a large tnmonr, composed apparently of a com* 
'bination of epithelial stracture, fibrous tissue, and glandular 
(pancreatic) sarcoma. Both were female children — one nine 
months and the other eight years old. 

favourably. Mr. Bradley of this town (Brit. Med. Joum. 1871, i. p. 116) 
bas also recorded a case of acute Bright’s disease, with general anasarca in an 
infant suffering from congenital syphilis. The renal affection subsided pari 
passUf with the disappearance of the cutaneous syphilide. Until further proof, 
it may be doubted whether these were not examples of a fortuitous coincidence 
of two independent morbid conditions. 
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D eposits of tubercle in the kidney may be jyrmary or 
secondary. In the former case the kidney and its 
appendages arc the seat of extensive disease, which runs on, 
attended with severe urinary symptoms, generally, if not 
always, to a fatal conclusion. In the latter, tlie dejiosits form 
a part-manifestation of general tuberculosis, or constitute 
incidents in the course of jirimary tubercle of the lungs, 
intestines, or some other organ ; secondary deposits rarely 
give rise to symptoms, and are mostly unsuspected until the 
autopsy. 

The comparative frequency of tubercle in the kidney may be 
judged of by the following number^ which must be under- 
stood to embrace both primary and secondary deposits — ^the 
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latter being, especially in children, by far the most frequent. 
Out of 1317 tuberculous subjects, examined in the Pathological 
Institution of Prague (out of a total of 6000 bodies), tubercle 
in the kidneys was found 74 times, or in the proportion of 5-6 
per cent, of all tuberculous subjects.* Among 316 tuberculous 
children, Killiet and Barthez found tubercle in the kidneys 49 
times, or in the proportion of 15'7 per cent. From these sta- 
tistics we may gather that the kidney is nearly three times 
more liable to deposits in tuberculous children than in tuber- 
culous adults.t 

A.— rniMAllY TUnERCLE OF THE KIDNEYS. 

( Tuhorcidims PytMtis.) 

The statements made in the following pages are mainly 
based on an analysis of 35 cases, most of which are derived 
from the sources indicated at the head of the chapter. 

Morbid anatomy , — The disease (which always implicates 
more or less extensively the excretory apparatus as w^ell as the 
gland itself) begins in the kidney, and extends downwards into 
the pelvis, ureter, and bladder ; or it begins in the pelvis, and 
spreads upwards into the kidney, and downwards towards the 
bladder ; or all these parts may be invaded simultaneously 
or in quick succession. In the kidney, the deposit begins in 
the form of grey or yellow nodules in the cortical part : these 
afterwards coalesce into larger masses of crude tubercle, and 
extend into the pyramids. These masses at length soften in 
tlic centre, and eventually open into the infundibula. In this 
way abscess-like cavities arise, with anfractuous boundaries 
of tuberculous matter, which communicate with the pelvis, 
and discharge pus and broken masses of tubercle into the 
stream of urine. 

In the pelvis and ureter, the deposit first begins in the sub- 
mucous cellular tissue,^ w^here it forms a rough, granular, 
semi-transparent or opa(]ue layer. It subsequently softens and 

* Prager Vierteljabrscli., lltl. 1. p. 1 (1856). 

^ 1 omit the statistics of Dr. Oliambers, because there are some diserepau- 
cies in his tables which I have been uUable to reconcile. 

t See an observation by Dr. Handheld Jones, in the first vol. of the FatL 
Soc. Trans., p. 283. 
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diBintegrates, causing extensive destruction of the superjacent 
mucous membrane, which is discharged in shreds with the 
urine, mixed with pus and blood. The deposit is sometimes 
so abundant and uniform in the ureter, that that tube is con- 
verted into a thick rigid cylinder, of which the available bore 
is greatly narrowed, or even altogether obliterated. In a 
specimen submitted to me by Dr. Leech (case to be presently 
. related), the interior of the pelvis was thickly encrusted with 
calcareous matter, and one of the ureters was completely 
occluded near its centre by an oval mass of tubercle about the 
size of a horse-bean. 

Extensive destruction of the renal tissue eventually takes 
place, both from the encroachment of the tubercle-masses, and 
from sacculation and dilatation of the organ by the blocking 
up of the ureter (pyonephrosis). Sometimes no vestige of the 
secreting tissue remains ; but more commonly certain portions 
are preserved, and these may present a moderately healthy 
appearance, or be far advanced in degeneration. In other 
cases the ureters are open and dilated, and admit free pas- 
sage to the urine, pus, and tubercular debris ; the kidney 
then maintains its normal dimensions, or it may even be 
contracted. 

Actual tumour (pyonephrosis), detectable during life, is 
mentioned in 7 out of our 35 cases. It seldom reached great 
dimensions, but in one instance related by Ammon, it filled 
the entire side of the abdomen, from the false ribs to the crest 
of the ilium. 

The disease is sometimes limited to one side, but much 
more frequently it invades both. Out of 32 cases which supply 
information on this point, the two sides were affected in 10, 
and one side alone in 13 cases. Of the latter, the right kidney 
was affected seven times and the left six times. 

In addition to the kidney itself, and its immediate appen- 
dages (pelvis and infundibula), the disease almost invariably 
involved the ureter (in 30 out of 32 cases), and very frequently 
the bladder (in 21 cases). The urethra was involved in seven 
cases. 

In the male sex, the disease* not unfrequently implicates the 
generative organs (prostate nine times, vesiculm seminales 
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six times, testicles foar times) ; but it is otherwise in the 
female sex. In only one instance (to be presently related) 
out of nine females, were any of the generative organs in- 
volved.* 

The disease very rarely runs its entire course without the 
occurrence of tuberculous deposits in other and unconnected 
parts of the body. Thirty cases were examined with suflScient 
minuteness to supply information on this point. The lungs 
were affected 28 times ; the abdominal glands, 14 times ; the 
intestines, 19 times ; the osseous system, 5 times ; the perito- 
neum, 5 times ; the spleen, 3 times ; and the liver, once. 

In one case the ulceration (tuberculous) in the bladder opened 
a communication with the rectum (Basham) ; in another, a 
vesico-vaginal fistula resulted from a similar cause (Mosler) ; 
in a third, the suppurated kidney burst into the peritoneal sac 
(Lundberg, Schmidt’s Jahrb., Bd. xci. p. 74). 

EtMogy. — The direct exciting cause of renal tubercle is 
generally inscrutable. Cold is the cause most frequently men- 
tioned ; the patients came, in several instances, from con- 
spicuously tuberculous families. Men are more liable to this 
complaint than women — in the proportion of 21 of the former 
to 12 of the latter. No age is altogether exempt. The youngest 
case noted was a child of three years and a half^ and the oldest 
(mentioned by Dittrich, and not included in the table) was 
a man of seventy-one ; but the greater number occurred in the 
middle periods of life. The following table gives the precise 
ages in 31 cases ; — 


From 0 to 10 

years ... 


4 cases. 

„ 10 „ 20 

,, 


... 5 

It 

,, 20 „ 30 

,, 


... 6 

It 

>1 30 ,, 40 

,, 


... 9 

It 

,, 40 ,, 50 

,, 

... 

... 5 

It 

,, 60 ,, 60 

,, 

... 

... 2 

It 


* Tlie mutual indepeudence of tuberculosis of the urinary and geneiatire 
nystems in the female, is further shown in a converse manner by Dittrich. 
Out of 45 cases of tuberculosis of the female genital organs, he only found one 
in which the disease also implicated the urinaiy organs (Archiv der Heilkundc, 
1863, p. 804). Virchow describes an additional example of this rare conjunc- 
tion, in which urinary tuberculosis was associated with secondary deposits in 
the vagina (Archiv fttr Path. Anal., Bd. v. p. 405). 
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Symptoms . — The symptoms are mainly those of chronic 
pyelitis, conjoined, in a considerable majority of the cases, 
with those of chronic cystitis. The complaint begins with a 
dull pain in one or both lumbar regions, accompanied with 
frequent micturition. At the same time the urine becomes 
turbid, and sometimes mixed with blood. When the disease 
is fully established, the urine is charged with a large quantity 
of pus, which forms a thick, yellowish layer at the bottom of 
the vessel. Blood is also usually present, either in microscopic 
quantity, or sufficiently to tinge the urine. The haematuria is, 
however, never profuse ; in several instances it was noted that 
small, thready clots of blood were passed. Under the micro- 
scope, there are found, in addition to the pus- and blood- 
corpuscles, a number of oval and irregularly tailed cells from 
the bladder and upper urinary passages, together with granular 
detritus, broken masses of softened tubercle, shreds of connec- 
tive-tissue and elastic fibres. 

The Reaction of the urine is feebly acid. Very few excep- 
tions to this rule exist, and those are due to ammoniacal 
decomposition of the urine from detention in some part of its 
course, as in Hosier’s case, from the tumid state of the external 
genitals. The urine is necessarily albuminous from the pre- 
sence of pus, but usually only in a slight degree. Casts of 
tubes are only mentioned once. Micturition is always exces- 
sively frequent ; often dolorous. In two cases, temporary 
alleviation of the pains followed each micturition : this was 
not observed in other cases. 

As the disease advances, great emaciation takes .place, ac- 
companied with hectic fever, sometimes marked by chills and 
rigors of tolerably regular recurrence. Persistent pains are 
felt in the back, in the lower part of the abdomen, and often 
along the urethra. 

When the kidney is sacculated and enlarged, so as to form 
a tumour in the flank, the swelling is usually painful ; it may, 
or may not, yield distinct fluctuation. Sometimes the tumour 
displays variations in its size : it enlarges when the ureter is 
dammed-up by the discharged debris, and becomes more 
painful, at the same time the quantity of pus in the urine 
diminishes-— or, if the stoppage be complete, temporarily 
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disappears. Anon the course of the pus and urine is re- 
established, and the tumour subsides and beconaes less painful. 

In the progress of the case, or towards its termination, the 
lungs and intestines generally betray the advance of tuber- 
culous disease. Cough and oppression of the chest, or uncon- 
trollable diarrhoea, make their ajDpearance. Gastric symptoms 
(nausea, vomiting, hiccough) are unusual ; but in some cases, 
as in the two about to be related, they arc a marked feature of 
the complaint. The absence of intestinal tuberculosis, ac- 
companied with obstinate constipation, appears to favour their 
occurrence. 

. If both kidneys are affected, the extensive destruction of 
secreting tissue is liable to give rise to uraemic phenomena. 
The quantity of tlic urine is usually below the average ; but 
exceptionally, as in a case recorded by Dr. Risdon Bennett 
(Patli, Soc. Trans., viii., p. 284), the urine is abundant and of 
low specific gravity. Usually death occurs from the exhaustive 
effects of the protracted and profuse suppuration, or from the 
severity of the pulmonary or intestinal complications. 

The following cases will serve as illustrations of the course 
of the disorder and of the appearances generally found after 
death. 

Cask 1. — Tulrrculoiis disease of right Iddncy and ureter, a7id of the 
idaddrr, urethra, and 27rostaic ; dbseme of left Icidney and ureter. 

J. P., ji i>uckiijg-(^aso inakw, fct 23, was ailmittetl into the Manchester 
jJoyal Infirmary, uh(l(*r iny earn, March 2rth, 1871. He was suflering 
from old standing discharge of largo quantities of jnis with the urine, 
mixed Avith a little blood. The disease had existed nint; montlis ; the 
emaciation was extreme. There were <listinct signs of consolidation in 
the aj»ieos oi' both lungs, but no cough or cxj^ctoration. Profuse night- 
SAVtjats and an elevut<*d temperature in the evenings l)ore evidence of 
hectic fever. Th(^ tongiie was dry and red ; the lower part of the belly 
Avas the seat of a dull aching, and micturition avus both frequent and 
painful. He sank from exhaustion a few days after his admission into 
hos2)ital. 

Autojisy, 30 hours after death. — Pleura universally adherent on right . 
side ; no adhesions on left side. There was a large amount of giey 
tubercle in the ujAper lobes of both lungs, the lower lobes being free ; the 
tubercle was associated with a <iuantity of pigmentary deposit. No 
cavities or purulent exudation observed. Heart tmil pcrxcardiuni healthy. 
Lmr enlarged, soft, and friable, presenting a pale surface on section ; 
spleen healthy. The left kidney, mipra^rcnaZ capsule, and ureter were 
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absent. The kidney was considerably enlarged, and weighed 14.^ o;:. 
On section, tliero was a large cavity at the u])j)er part, occupying oin*- 
iifth of the eiitim; kidn(?y, tilled with jnis, and two other very much 
smaller purulent cavities in the central part of the organ (see lig. (h)). 
The eoi*ti<;al portion was seen to be much hypertrophied, but pale, except 
the parts situated between the pyraiiihls, whi»'h were dotted over with red 
points ; the pyramidal jwrtion was atrophied and almost entirely absent. 
The pelvis was dilated and divided into ]) 0 uch-likfi eiilargement.s, tho 
lining iiiembraiie being studded over with small whitish dej)osits of tub(*r- 



Fio. C9. The right khliicy of J. P. laid oikjii ™ul>out one hjilf of the netiuil si/e. 

cular matter, which could he traced along the lu’eter to the bladder, and 
thence along the urethra. About half an ounce of jms escapetl from 
the ureter on section. The ureter was dilated at its commencement and 
neai* its termination, where it easily admitted tho forefinger ; but the 
opening into the bladder was so small that it could, not be detected until 
a probe had been passed from without. A slight de])ressiou marked tlio 
position for the entrance of the left ureter, of wlilch, however, no trace 
could be found. The fundus of the bladder was covered with tubercular 
deposit^ which was limited to tliis part, the body and summit being 
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entirely free. The mucous membrane of the aifected part was much 
broken down in stiucture, and in parts almost ulcerated throtigh ; the 
walls of the bladder and ureter were considerably thickened. The sper- 
matic cords and vcsiculcc semiwiles were normal, being perfectly free from 
tubercle. The irrostaU was involved in the disease, and ps^ially dis- 
integrated. 

Case II. — Pericarditis, viith suhseqiient adJtesion ; cirrhosis of liver , aiid 
enlarged spleen, followed eight years after hy tixheroalar pyelitis and 
gcmeral iiibcrcidosis, 

I first saw O. P., a grocer, tct. 27, in 1860. He wtis then suffering 
from plastic pericarditis, with immense enlargement of the spleen and 
considerable enlargement of the liver. His illness had been brought 
about by intemperance. He was in the habit of taking great quantities — 
as much as a quart a day — of gin. From this illness he slowly recovered, 
at le^ so far as to be able to go about and look after his business ; but 
the enlargement of the spleen remilined. I saw this man occasionally 
until 1867. He persisted, with some intermissions, in his intemperate 
habits, and failed in his business. In August, 1867, he appeared among 
iny out-patients at the Infirmary. The spleen was now decidedly smaller, 
and the heart appe^ared quite healthy ; but he was complaining of frequent 
micturition and of passing blood with the urine. The blood first api)earod 
in the ])rcvious Juius and had continued ever since. In November, 1867, 
I admitted him as an in-patient into the Infirmary. His condition was 
then as follows ; — ho was someAvhat emaedatod, skin moist, finger-ends 
.slightly clubbed, no oedema anywhere, P. 96, K. 20, tongue dry and ficry- 
rcd. The abdomen was rather tumid ; the liver extended from the nipple 
to two inche.s below the costal margin ; the spleen measured nine inches 
vertic^ally. The urine was loaded with pus, and with enough blood to givo 
it a full red tinge. The proportion of blood to i)us in this case was much 
greater than is usually the ca.so in tubercular pyelitis. There were no 
casts in the urine, and the albumen did not exceed ^the proportion due to 
the admixture of ^nis and blood. The pitient remained in tlie Infirmary 
fourt(‘en days, and underwent little or no change. He did not keep his 
bed. P. varied from 70 to 80, K. 20. Ho continued to pass rather more 
pus and rather less blood ; but there was always enough of the latter to 
colour the urine, and often small clots. The tongue retained the same 
** broiled ham ap])earance. It is to be remarked that the spleen was now 
much smaller and the liver larger than when I first saw him seven years 
before. 

Ho was again made an out-patient, and I saw him from time to time. 
He continued without much change, passing purulent and bloody mine 
at very frequent intervals, until tlie end of January, 1868, when he wa^j 
seized with uncontrollable vomiting, under which he sank on Feb. 2nd. 

- 7 -Emaciation only moderate ; no oedema. The liver was cir- 
rhotic in an advanced degree, the spleen enlarged ; but both organs 
(especially the spleen) were much smaller than they had been eight years 
ago. The lungs were thickly studded with grey granulations from base to 
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apex. The pericavdiuin was adherent throughout, but it was not thic.kened, 
and the heart itself was healthy. Both kidneys were deeply afteeted with 
tuberculous pyelitis. The pelves were much enlarged, and studded with 
broken-down, ulcerated tubercle. A few masses of yellow, imsoftened 
tubercle were found in the right kidney, about the bases of the pyramids. 
The pyramidal portions were in great part destroyed by the encroachment 
of the distended pelves. Tlie ui’uters were lined throughout with ulcerated 
tubercle ; the bladder and ui'ethra also wen? partially affected in a similar 
manner. Tlie peritoneum was adhenuit almost throughout, and contained 
here and there tuberculous granulations. 


The next case occurred in the practice of my colleague, 
Dr. Leech, who kindly furnished me with the notes of the case, 
and with the anatomical preparations. 


(?ASE III. — Tuhcrclc in loth kidneys^ urrtv.r.% tdaddn'f and nrrthra ; in iJtr 
•proHlnte tjlwnd and vcsieuUe semi miles ; also in the Inmjs ami nn'scnteric 
glands. 

W. V., ait. 53, a brewer, had Ixicn ailing three years. His disease began 
W’ith pain and difficulty in micturition. The, urine was thick, and some- 
times mixed with blood ; though ho made water very frequently, he did 
not think that he passed an excessive quantity. Except for slH)rt inter- 
vals, he had sulfered from the same symptoms for the last three years, i 1 is 
niine had been occasionally (juite clear, but generally thick, and often 
dark. He had never complained of much pain in the lumVwir region. 

About nine months before his death, the ]>atieut began to vomit 
frequently, especially after taking food : for the lost live mouths vomiting 
after meals had bcjeai constant, frecjuently accomj>aiiic*d with pain iu the 
epigastrium. 

Tlie general health had gradually failed during the last thri*p years ; but 
he lost flesh and strength more rapidly during the Ifist twelve months. 
He worked occasionally, however, uji to six mouths before his death. For 
many mouths ho had felt a gnawing pain just over the pubes, increased by 
Xiressure : this was less severe during the last six months of life. 

Five months before his death the edges of the meatus urinnrius began to 
ulcerate, and tho ulceration gradually widened the orifice to double its 
natui'al size. In tho course of tho last six months two small abscesses 
formed in the scrotum, both of which were oi)eneLl, and subsequently 
healed. 

He had been in the habit of taking large quantities of 1)cer, but not 
much spirits : he contracted gonorrhuea many years ago, but be never Iiful 
any vcqereal sores. 

About a w'eek before his death, he was in the ftdlowing condition : — 
Emaciation very great ; countenance sallow ; meatus urinarius much 
enlarged and ulcerated ; severe pain is felt along the urethra and in the 
glans penis, especially after voiding urine. The ulceration can be seen 
to extend for a depth of nearly half an inch into tluj urethra. The uriuf* 

0 o 
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contains abiiiidance of pus and a small quantity of albumen ; no casts 
were found. The urine is jiassed very frequently, and in small quantities. 
He vomits after everything he takes, even after sinij)le water, or a little 
brandy-an<l-water. What he brings up is a brownish liquid ; it contains 
no sarcinas ; sometimes a little blood comes up ; but he thinks it is derived 
from the back part of the nose, where he feels ]>ain and rawness. The 
abdomen is iiat, or rather depressed : the epigastrium is very painful on 
pntssure. In the right hypochondrium a little hard mass can be felt on 
(loe;> ])al|>ation, and there is dulness at this spot on deep percussion. 
There is also considerable jmin on pressure in the hypogastric region. He 
j;omplains of aching pain over the lower ribs on both sides. The bowels 
are very con8tii)at(*d, and have been so for some time. 

The day hefoi*e his death he vomited a considemhle quantity of blood, 
'rim sickness and vomiting were somewhat relieved for a short time by 
(dl’crvescing draughts, with morphia, hut only for a day or two. After- 
wards the vomiting became continuous : ho vomited, or attempted to 
vomit, every half-hour or. so. There was no delirium till the day before 
his death, which took place on the 27th of December, 1864. 

Autopsy. — Sfomacfi of noimal size ; mucous membrano congested in 
parts ; no thhikcning of, or deposit in, the walls ; pyloric valve thickenerl 
mid somewhat contracted. Lher healthy. Mesenteric glands much en- 
larged ; some, of them contained small cretaceous masses. Lungs: left 
contracted and full of miliary tubercles ; right contained hard masses of 
tubercle at apex. 

Kidneys — hfi of natimil size; on the outside, white, slightly raised 
spots are seen thi'ough the fibrous (jovering. On rcimoving the latter, the 
surface of the cortex is seen marked with small white nodules, some of 
which are collected into ]>atchcs ; to these patclies the tunica propria is 
tightly adherent. On section, several large cavities are opened into, con- 
taining jnis. The largest of these is situate in the upper part of the 
kidney, and is lined by a smooth membrane, except at its opening into the 
pelvis, where some calcareous matter is deposited. All the other cavities 
open into the pelvis ; some of them have irregular anfractuous boundarie.s 
of softening tubercle : these likewise are more or less completely lined 
with cal(;arooiis matter, composed of earhonato and phosphate of lime. The 
whole of the pelvis is encrusted with the same earthy material, which can 
also be followed for some distance down the ureter. In the cortical and 
pyramidal i)arts of the kidney intervening between the cavities, the renal 
tissue is studded with soft nodules of disintegrating tubercle, varying in 
si/e from a pin’s head to a pea. The submucoas tissue of the pelvis and 
\ireter is the scat of a thick granular layer of grey tuberculous matter, 
softened iu parts ; the ureter is thereby converted into a thick, rigid, 
uneven tube, with a narrowed calibre. 

The rigid kidiu y is much smaller than the left. The pyramids are 
occupied by abscess-like cavities full of pus. The septa between the 
pyramids are in some places preserved, in others partially broken down. 
The pelvis is greatly contracted, almost obliterated : in one or two places 
there are narrow communications between the sacs of pus in the pyramids 
and the unobliterated parts of the pelvis. The ureter is completely oc- 
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eluded, midway between the kidney and the bladder, by an oval nodule of 
yellow crude tubercle about the size of a horse-bean. 

The whole of the mucous membrane of the bladder is strewed with 
deposits of tubercle. These are sparsely scattered and scanty, except over 
the trigone ; here the deposit is very abundant, in tlie form of small 
gi-anulations rather larger than a pin’s head. A few similar gropulatious 
are seen in the prostatic part of the urethra, 

, The jyrostaixi gland is somewhat enlarged on the under surface, and con- 
tains two small tuberculous nodules. One of the vesiculce semiiialea also 
contained soft tuberculous matter. 


Case IV. — Tubercle of the left hidmy, awl ureter : of tlic bladder 

and ureJ, lira ; also of tlic pericardmitif lumjSf i»criion.cuni^ and mesen^ 
Uric glands. 

A needlewoman, 33 years of age, strongly built, whose father seems to 
have died of phthisis, took cold in consequence* of a severe wetting in the 
autumn of 1 859, about a year before her death. Her iirst symptoms were 
those of cystitis, with moderate fever. The fever soon disappeared ; but 
th<} pain in the bladder, which radiated upward into the left loin, and the 
urgency and burning pain of micturition, together with a turbid condition 
of the urine, remained, and persisted through the winter. Impairment of 
digestion and emaciation were also observed. 

About half a year from the commenccmcmt of her complaint, feverishness 
returned : pain and urgency of micturition increased, and blood appeareil 
in the urine. From this time (B'ebruary, 18(10) the patient became the 
object of exact observation. She was already markedly emaciated, pale, 
with a hectic flush on each cheek ; she sutfered from headache, often from 
palpitation ; the appetite was bad, the bowels confined, and there was 
inoderate fever : the desire to pass water was constant, and the pain in the 
bladder, shooting into the left loin, great. The urine was scanty, tinged 
with blood, with a thick deposit of pus and blood-clots. The urethra was 
somewhat swollen and tender ; and after micturition the bladder still 
contained several ounces of unevacuated urine. These symptoms main- 
tained themselves without essential change for six months, until she died 
on the 4th of September. 

The loss of flesh continued without interruption, and reacjhed an extreme 
degree. Hectic fever prevailed, with evening exacerbations — the tempe- 
rature rising to 38*5 — 39 '6 C., and sometimes to 40 C. From the end of 
March, severe paroxysms of chills and rigors, followed by heat and sweat- 
ing, occurred at irregular intervals. At the end of July, night sweats and 
bed-sores were noted. 

Gastric symptoms were throughout prominent. They increased and 
diminished. For days together the patient would suifer from severe epi- 
gastric pains, nausea, vomiting, and disgust of food. From the end of 
May, she occasionally suffered from paroxysms of hiccough, lasting several 
hours. In the last moments of life she was troubled with bilious vomiting, 
and towards the end she had diarrhoea. 

The quantity of urine was invariably scanty, though the patient some- 
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times drank a jjood doal. The proportion of blood in the nriue gradually 
diminished from the beginning of March, and the blood-clots aoinetiint'S 
were absent for several days, yet the blood never disappeared altogether. 
The quantity of pus increased. From May onward there appeared occa- 
sionally in the urine sloughy shreds of cellular tissue, elastic, fibres, swollen 
blnddcr-ai>itlioliuTn, and little yellow broken masses of detritus. On the 
8t.h of July, some epithelial renal casts were for the first time discovered 
in the urine. 

At tlni end of April a vaginal examination revealed the existence of a 
small hard awcdling at the base of the bladder (this w-ns proved at the 
auto]>sy to be due to a tuberculous thickening at the point of entrance of 
the left ureter). 

The patient began to complain of pains in the chest soon after her 
ailmission into hospital ; then a dry cough came on, and later on, a slight 
dulriess on percussion was perceived in the left infra-clavicular region. In 
the later j»eriods she also coinplained of op])re.ssion in the chest ; but she 
never expectorated, and there never existed any of the more open symptoms 
of pulmonary tubcTCulosis. 

It was a singular and inexplicable circumstance, that a short time before 
death an improvement took place, which lasted sovenil days ; all the pains 
and the fever disap])cared, the appetite returned, and the strength was so 
lUr restored that she was able, una.S8i8ted, to sit up, although before she 
was Hcar(!oly able to turn in b(jd. 

A'kd*qmj , — Emaciation had reached the most extreme degree. The hrain 
and its mnnhraim were healthy. Some tnbcrcnlons gi’anulations were 
fouml in the otherwise heal thy per iccr-rd/wwi at the Imse of the right auricle. 
Ikart healthy. The lungs and plmvrw were studded with grey and yellow 
granulations. The left apex contained several grey nodules as large as 
walnuts. The lircr contained no tubercle, but its peritoneal investment 
was thii'kly covered w'ith grey granulations ; the organ was adherent, by 
its convex surface, to the alKlominal wall, A mass of tuberculous glands, 
as largo as a pigeon’s egg, occupied the portal fissure. 

The pcn'to'imim covering the spleen, intestines, and mesentery was 
thickly covered with tuberculous graniilation.s. The murous ntcmbranfi of 
the intestinal ennal was throughout fn^e from tulw*rele. 

The right kidary w'as itself healthy, together withjts pelvis and ureter ; 
but its capsule was studded with miliary tubercles. 

Tlie left I'idney presented its usual form an<l size, but its c.apsule was 
converted into a thick membranous covering wbieh enclosed the degenerated 
gland. In the upper half of the organ were found one large and two smaller 
cavities, .seqiarated incompletely from each other by undestroyed renal 
tissue. These cavities were filled W’ith a greenish -yellow muco-puriilent 
fluid, and their anfractuous walls ^vero composed of reildish and y-ellotv 
cheesy deposit. The reddish and yellow materials, in the form of smaller 
and larger nodules, were deposited in close contact with each other. These 
(Cavities stood in direct continuation with the mucous membrane of the 
jHjlvis, whkih was similarly degenerated and thickened. In the lower half 
of the organ was another and a laiger cavity, similarly constituted with 
the others, and, like them, communicating with the j)elvis. 
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The undestroyed portions of the kidney had a pale red colour, and con- 
tained in the lower parts of tlie gland several small, roundish, greyish 
and yellowish cheesy nodules. The coats of the left ureter were several 
lines thick, firm, and rigid ; the mucous Tnembraiie tumid, friable, 
yellowish, and the seat of iimiibcrless miliary tubercles ; in many plai'^es 
the ureter was supcriicially eroded into roundish ulcers, with firm raised 
edges. 

The walls of the bladder were three lines thick ; its cavity was con- 
tracted ; its inner surface reddened, and riddled with ulcers having tuber- 
culous margins. The peritoneal surface of the viscus was studded w’ith 
tubei-cles. The serous coverings of the gmierativo organs wci-c in the same 
condition, but the organs themselves, with the except ion of the ovaries, 
were healthy. The ovaries contained several grey tuberculous nodules. 

The lumbar glands contained cheesy matter. (Kasamaal IVutzL Med. 
Zeilsch.^ iJd. iv. p. 24.) 


The duration of the disease varies from a few months to two 
or even three years. Only 14 out of our 35 cases supply 
moderately exact information on this point. Five died under 
six month s ; five in six to twelve months ; three iu one to two 
years ; and one survived three years. 

The dmjnosiH of tubercle in the kidney and its appendages 
turns mainly on the existence of signs of chronic pyelitis, 
joined with collateral evidence of tuberculosis, and the absence 
of any other assignable cause of pyelitis (calculi, hydatids, &c.). 
Examination of the urine furnishes important information ; 
not only is the urine abundantly purulent, but it also contains 
a quantity of granular debrw, sometimes mixed with broken 
masses of tuberculous matter (insoluble in acetic acid), shreds 
of connective tissue, and beautiful meshes of clastic fibres from 
the cast-off patches of disintegrated mucous membrane. The 
severity of the general symptoms — the progressive and great 
emaciation and failure of strength — must also be taken into 
account. When evidences of pulmonary phthisis, or ulceration 
of the bowels exist, they supply a valuable indication ; but 
it should not be forgotten, that, although tubercles almost 
invariably exist in these eases in the lungs or intestines, 
they often run a latent course, or are not in a sufficiently 
advanced stage to be clinically detected. 

From cancerous pyelitis (without tumour) the diagnosis is 
generally established without difficulty by the characters of the 
urine. In cancer, the urine (if not normal) is bloody rather 
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thai;i purulent ; in tubercle, it is always immensely purulent, 
and only slightly, or not at all, bloody. 

It need scarcely be stated, that primary tubercle of the 
kidney is not capable of diagnosis until it has softened and 
commenced to be discharged. 

The prognosis is excessively grave, if not absolutely fatal. 
A hope of recovery can only be conceived to exist in those 
cases (if there be, indeed, any such) in which the deposits are 
confined to one kidney, without implicating the excretory ap- 
pendages. One does not see, hjrrioT% why tuberculous masses 
in the kidney should not be evacuated by the urinary channels, 
in the same w’ay that similar masses in the lungs are sometimes 
evacuated by the bronchial tubes, provided the tendency to 
the deposition of tubercle he arrested. Kidneys apparently 
undergoing a process of this sort have, in very rare instances, 
been found in the inspection of the bodies of persons who bcai* 
the marks of past tuberculosis. Dr. Bennett describes a case 
in which it appeared probable that such a train of events had 
taken place.* 

If the disease involve both sides, or implicate the bladder 
and urethra, or be complicated with pulmonary or intestinal 
tuberculosis, no hope of a favourable issue can be entertained. 

The treatment should bo conducted on the principles which 
guide the management of tuberculous diseases generally. The 
strength should be supported by cod-liver oil, mineral acids, 
and other tonics, combined with a nutritious diet and a mode- 
rate allow'ance of stimulants. Opiates are generally required 
to ensure rest and some alleviation of pain. These means may 
be supplemented by the occasional use of the warm bath. To 
check excessive secretion of pus, tiie muriated tincture of iron 
may be given in doses of 15 to 20 drops thrice a day (see 
Treatment of Chronic Pyelitis, p. 472). 

B.-SECONDART TUBERCLE OF THE KIDNEY. 

Secondary tubercle is deposited in the kidneys in the form 
of minute yellowish nodules and granulations, varying in size 
from a pin’s head to a pea. The little masses are scattered 
* Clin. Lectfi., 2Dd ed. p. 734. 
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over the surface and through the interior of the gland, chiefly 
in the cortical part. In places they run together into groups 
or patches as large as a sixfKsnce or a shilling. The interme- 
diate parts of the kidney are either altogether healthy, dr only 
show signs of congestion immediately around the deposits. 
When the pyramids are affected, the little granulations some- 
times evince a disposition to assume a linear arrangement 
parallel with the straight ducts. Such deposits are not un- 
common in acute general tuberculosis ; much less frequent in 
persons who have died from pulmonary or intestinal tubercle. 
The deposits are generally confined to the substance of the 
kidney, without participation of the pelvis and ureter. 

Secondary tubercle is greatly more common in the kidneys 
than primary. Out of 91 cases of renal tubercle tabulated by 
Dr. Chambers, 7(5 were secondary, and 15 primary. Doih 
kidneys are nearly always implicated in the former. 

As a rule, no symptoms refcrrible to the kidney are 
observed during life. The urine presents merely febrile cha- 
racters, and contains neither pus nor blood. If, however, the 
deposit take place with excessive rai)idity, pains in the back 
and other indications of renal disturbance may occur. In the 
following case, by Colin, deposition of tubercle in the kidneys, 
occurring in the course of chronic phthisis, was thus dia- 
gnosticated during life. 

A soldier, aged twenty, suffering under chronic phthisis, was 
suddenly seized with violent lumbar pains accompanied with 
an intense rigor. Next day, these pains were so violent as to 
cause the patient to cry out ; the lumbar muscles were in a 
state of strong contraction, arid exquisitely tender. There 
was high fever, with a corresponding state of the urine. Three 
days later, acute meningitis set-in, which destroyed the patient 
in four days. The autopsy revealed exudation of lymph (but 
no tubercle) on the meninges ; old pulmonary mischief, with 
recent deposit of miliary granulations in the lungs ; the spleen 
was studded with similar granulations. The kidneys were 
markedly enlarged, the capsule easily detached ; about thirty 
yellow nodules, as large as pins’ beads, were scattered on their 
surface. On the convex border of each kidney there existed, 
in perfect symmetry, two whitish patches about the size of a 
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two-franc piece, composed of an aggregation of a large nnmber 
of grannlations identical with the preceding. Sections of the 
organs revealed an immense number of similar granulations 
scattered in the cortical substance, and to a less degree in the 
pyramidal portion. It was calculated that each kidney con- 
tained from 300 to 400 of these granulations. — (Gaz. Hebd., x. 
p. 39.) 



CHAPTER XIII. 

ENTOZOA IN THE KIDNEYS. 


T he parasitic worms which infest the kidneys are : Eehino- 
coccus liomitm or hifdatid^ Bilharzia hmnatohia, Filaria 
Sanguinis Hominis^ Penkistoma deatkuluiim, and Slrofigylus 
gigas, Tlie first named is by far the most common in these 
latitudes ; the second is the most common in Egypt, Cape of 
Good Hope, and certain other hot countries ; tlie two last are 
of extreme rarity. Sometimes intestinal worms wander into 
the kidneys and urinary passages {nraiic worms) ; and in some 
notable instances, objects which were not parasites at all, or 
whieli were parasites wholly foreign to the human body, have 
been described and figured as genuine parasites of the ui’inary 
organs {spurious tvorms). 

HYDATIDS IN THE KIDNEY. 

(JHchinococcm hommU. ) 

CiiorAHT—Traitd dcsMalad. des Voics^Urinaires. Ed. by Segalas, Pam, 1855. 
Kavek — M alad. des Heins. T. iii., p. 545. 
iiAUKEK — On Cysiiic Entozoa in the Human Kidney. Loud., 1850. 
DAVAiNE--Trait6 des Entozoaircs. Paris, 1 800, i». 524. 

Grrvais and Van BKNKDSN—Zoologie M6dicalc. Tom. ii., 274. 

Eekaud — H ydatides dcs Iteins. Paris Thesis, 1801. 

Curling — Med. Times and Gaz., 1863, ii. 104. 

Collection of cases in Med. Times and Guz., Fob. 17) 1855. 

SiKVKKiNO — Lancet, Sept. 10, 1853; 

Simon — IbULf Sept. 24, 1853. 

Durand — Assoc. Medical Journal, March, 1851. 

Tomowitz — Schmidt’s Jahrb,, Bd. 116, p. 200. 

Quinqcbrbz — Ibid, 

Meissner — Beitrage zur Lchrc von dem Vorkommen dcs Echinococcus beim 
Menschen. Schmidt's Jahrb., Bd. 116, p. 183. 

Adams (Dr. Leith) — Lancet, Oct, 1, 1864. 

CoBBOLD—Entozoa. Lond., 1864, p. 273. 

Cases — Gaz. Hebd., 1868, p. 702; Schmidt’s Jahrb., Bd. 146, p. 292. 

Mouvement Medical, Nov. 9, 1872. Path. Soc. Trans, xxv. 
p. 173. 

Hydatids in the kidneys are comparatively rare ; they are 
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much less common than hydatids in the liver and even in the 
lungs ; but they are more frequent than hydatids in the other 
organs and tissues of the body.^ 

Natural History . — A hydatid tumour consists of an adventi- 
tious outer capsuh, composed of fibrous tissue, which is organi- 
crally connected with the texture of the organ in which it is 
situated. Within this, and unconnected with it except by 
contact, lies the hydatid cyst itself. This latter varies in size 
irom a walnut to an adult’s head. The cyst-wall varies in 
thickness according to the size of the cyst, from about a line 
to a tenth of a line or less, and is composed of 

S an opalescent tremulous substance resembling 
boiled white of egg. When examined more 
closely, it is found to have a laminated struc- 
ture (Fig. 70), and to be composed of an im- 
mense number of thin lamella) or layers, which, 
under the microscope, exhibit a perfectly homo- 
geneous structure. Within the cavity of the cyst 
„ , a number of secondary or daughter-cysts float 

a iiydatid lyai, trccly lu a Watery saline fluid, which is devoid ot 
iiatod *\«inud*uro. albumen.t The daughter-cysts vary in size from 
an orange to a pea or pin’s head: they may 
even be much smaller than this, and require a 
microscope for their detection. A mother-cyst may, however, 
be barren : that is, contain only fluid contents ; but this is 
rare. More commonly twenty, thirty, a hundred, or even 
many thousand secondary cysts float within it. The structure 
and attributes of the secondary cysts are identical, in every 
respect, with those of the parent j and their walls display the 
same characteristic lamination. 

Sometimes this constitutes the entire anatomy of a hydatid 


* Davainc gives the following roaghi approximations of the relative frequency 
of hj'datids in the different organs and tissues : — 


Liver 

. 166 

Osseous system 

17 

Lungs 

. . 40 

Parietes of the body . 

. . 12 

Kidneys 

. 30 

Heart .... 

. 10 

Pelvis 

. . 26 

Orbit 

. . 9 

llrain . 

. 20 




t This is not strictly correct. I have twice detected a not inconsiderable 
trace of albumen in the fluid of hydatid cysts of the liver. 
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c'yst ; but as a general rule additional structures arc found, 
which indicate a more advanced phase of development : these 
are — a germinal membrane lining the interior of the cyst, and 
certain minute animalcules growing therefrom whicli are 
termed ecMnoeocci {scolkes or imiia-^heads). 

The germinal membrane is a thin, transparent, homogeneous, 
(unhiminated) tougli membrane, which forms an interior sac 
(dosely applied to the inside of the hydatid vesicle. Wlieu 
detached and emptied it shows a tendency to contract and curl 
on itself in a peculiar manner. 

The echmocorci (Fig. 71) arc minute ovoid animated beings, 
just visible to the naked eye. When magnified they arc found 


A C I> 



Fif;. 71. Iluiruin echinoco<M‘i. A. A group of kUII mlhonng to tin* goniiinMl 

iiuijnbraiie by tlioir pedicles, umgiiifioii 4U tiiries, li. An ecljiuoroeeus <1 

lOTtniios; the head is irivoginuted in the- eandal vesicle ; a pcdic.le.is atfaiched to 
it. C. the same compi'essed ; tlm head ndractfwl, the suckers and the hooks are seen 
in the- inttu'inr. 1). K<5hino<;ucciis magnified 107 times; tiie hen<l is protruded from 
tlic caudal vesicle, hi C'rowu of hooks iiiagnilicd !i00 tiiues.— (After Uavainc.) 

to consist of a head resembling that of a tapeworm, provided 
with four suckers and a double crown of hooks (E). When the 
head is stretched out (D) it is seen to be connected by a short 
thick neck to a “ caudal vesicle,” which is somewhat larger 
than the head. The head is generally retracted within this 
caudal vesicle ; and then the little body assumes a spheroidal 
figure with the crown of liooks in its interior (B C). 

The echinococci are developed on, or rather in, the germinal 
membrane. They grow in groups of six to ten individuals, 
and are at first encapsnled in the substance of the germinal 
membrane. As they increase in size they burst througli their 
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capsule, and are then found attached, each by a short stalk or 
pedicle, to tlie germinal membrane (A). By-and-by they break 
loose from this attachment and float at large in the hydatid 
vesicle, sometimes with a portion of their stalks still adherent. 
Both the ccliinococci and the germinal membrane are liable 
to perish (from inflammation or some other 
cause), and then only scattered hooks or 
shreds of membrane are found floating in the ’ 
turbid contents of the hydatid vesicle. 

A marvellous light has been thrown in 
recent years on tlie zoological position of 
these worms, chiefly by the researches of 
Siebold and Van Benedcn. It has been as- 
certained that the hydatid worm found in 
man * constitutes the encysted yhase in the 
development of a very minute tape-worm 
which infests the dog. The tape-worm in 
question (Fig. 72) is the 2'mnia echinococcus 
of Siebold (Tccnia nana of Van Beneden). 
The entire adult animal is so small that it 
scarcely exceeds the size of a millet-seed. 
It consists of birt three segments, of which 
only the last is fruitful. 'When this segment 
arrives at maturity it is cast oft’ and a new 
•one developed in its place. Myriads of 
these worms are sometimes found in the 
intestine of the dog, and their eggs are dis- 
charged in countless numbers with the excre- 
ments. The eggs so discharged are scattered 
far and wide ; and some of them find their 
'way with the food into the stomachs of men 
and Other creatures suitable for their further 
development. Arrived there, the embryo is liberated ; and, 
after penetrating the mucous membrane, it bun*ows its way, 
or is carried by the blood-current, to some distant organ, 
where it is arrested. Having thus lodged itself, it presently re- 
appears as a hydatid vesicle, in which, finally, are developed the 
echinococci as before explained. Dogs in their turn become 

* The same species infests the pig, monkey, sheep, and ox. 




MORBID ANATOMY. 


573 


infested with the corresponding taenia by feeding on tlie offal 
of skinghtered sheep, pigs, &c., which had been infested with 
hydatids. The echinococci therein contained develop in their 
intestines into the taenia echinococcus : and so the circle of 
transformation and development recommences.* 

In the records of medicine may be found some seventy or 
eighty instances in which hydatids existed in the kidney or 
were passed by the urethra. In a number of these, the fact is 
simply mentioned ; but in sixty-three cases some fuller details 
are communicated, and from an analysis of these the following 
account is drawn up. 

It is necessary to remark that when hydatids am discharged 
by the urethra, it may be assumed as almost certain that they 
are derived from a cyst situated in the kidney. In the great 
majority of the cases, proof of this w^as obtained either from the 
examination of the body after death, or from the plain indica- 
tion of the syini)t()ni6 during life. In some cases, liowcver, this 
was not so ; and it remained open to conjecture wrhether the 
parent cyst was not situated in the vicinity of tlib ifreter or 
bladder, and opened directly into those channels. Such an 
occurrence seems, however, extremely rare, and 1 fcavc only 
been able to find one instance in whicli actual proof of this 
was obtained.f 

* For further information and details of experiments see — Oervais and Van 
Bcnedeii, T. ii. p. 270 et seq, ; Davaine, 1. c. Synopsis, 7 and 24 ; arftl 
Siehold's memoir on tape and cystic woms, bound with the second voJ. of 
Kiichenmeistet’s Maninil of Parasites. Syd. Soc. Translation. 

+ In the Med. Times and Gaz. for 1855, i. p. 161, a «use is referred to, oti 
t)ie authority of Mr. Birkelt, in which hydatids were withdrawn by catlietcr 
from the bladder. After death a large hydatid tumour was found between the 
bladder and rectum, pressing nimn the neck of the former. Kayer (1. c. iii. 
354, foot-note) relates an instance in which a hydatid tumour in the left iliac 
fossa opened into the rectum, with expulsion of hydatid vesicles with the 
stools and discharge of pus and gas by the urethra. He cites another (p. 554, 
note), in which hydatids were passed bjr stool, and afterwards a large hydatid 
escaped by the urethra : but there is no information as to the seat of the cyst, 
the patients having recovered. There is another case, recorded by Mr. Pynney 
in an appendix to the 2nd vol. of the Memoirs of the Medical Society of 
London, in which hydatids were passed with the urine from a cyst which in all 
probability existed between the bladder and rectum. Immediately before the 
discharge of the vesicles the patient felt something give way in the neigh Ijour- 
hood of the bladder. The patient died in a few weeks ; but the exact scat of 
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Morhid Anaiomif , — The left kidney is more frequently the 
seat of hydatids tlian the right : out of 42 cases, the left kidney 
was affected 22 times and the right 18 times, and both organs 
together only twice. The less liability of the right kidney 
depends i)robably, as Beraud suggests, on the larger bulk of 
the liver intercepting a gi*eater proportion of the embryos 
whicli travel from the intestine rightwards, than the smaller 
bulk of the spleen does of those which travel leftwards. In 
rare instances, hydatids have been found in the liver and other 
organs as well as in the kidney. 

As a rule, the cyst is lodged in the substance of the kidney ; 
sometimes, however, between the capsule and the gland. As 
the cyst grows it encroaches more and more on the renal tissue, 
and eventually may entail total destruction of the organ. It 
forms a roundish, elastic, fluctuating tumour, projecting from 
the surface of the kidney, and varying in size from an egg to 
an adult’s head. 

The cyst has a natural tendency to make its way toward the 
})elvi8 of the kidney, and discharge its contents by the ureter. 
When it is situated in the pyramidal portion, this event takes 
j)lace early, before the cyst has attained any great dimensions : 
but, wdien situated in the cortical part, or beneath the capsule, 
the cyst may exist for years, and grow to a large size, before it 
bursts into the infundibula. It may even not burst at all ; 
and, still more rarely, it may penetrate upwards into the chest 
and be evacuated through the bronchi, or open into the intes- 
tines and be discharged by stool. Sometimes, after opening 
in one direction, it effects a second opening in another direc- 
tion. In no instance on record has the cyst burst into the 
j)eritoneum. The following table exhibits the relative fre- 
quency of these various modes of opening in our 63 cases : — 

The cyst opened into the* : — 

Pedvis of kidney . . . *in 47 cases \ 

Pelvis of kidiiey and lungs. . 1 „ I Hydatids discharged by 

Pelvis of kidney and intestines . 3 „ f the urethra. 

Pelvis of kidney and stoniuc^h . 1 „ ) 

the cyst was not verified by j^ost-mortem inspection. Oases of this class can 
be distingiiislied from renal hydatids by manual examination through the 
rectum or vagina. 

* No authenticated cases exist of a hydatid cyst of the kidney opening in 
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Lungs alone 
Did not open at all 
Opened artificially 


in 1 case 



No hydatids discharged 
by the urethra. 


Hydatid cysts of the kidney, like hydatid cysts elsewhere, are 
liable to certain accidents. They may contract adhesions to 
surrounding parts ; occasion inflammation and abscess in tlieir 
vicinity, and the cyst may burst into such an abscess. The 
cyst itself may suppurate ; or it may perish, and its germinal 
membrane and echinococci be destroyed ; the fluid it contains 
may then be absorbed, and the whole crumple up into a hard 
depressed nodule, which henceforth lies dormant and obsolete. 
This obsolescence may ensue without bursting of the sac, or it 
may follow complete evacuation of its contents. The contrac- 
tion and obsolescence of a hydatid cyst are accompanied by 
deposition of a whitish cretaceous and sebaceous material 
between it and the adventitious capsule, and within its own 
cavity. This deposit was formerly erroneously supposed to be 
of a tuberculous nature. Under the microscope it is found to 
consist of amorphous phosphate of lime, crystals of triple phos- 
phate, cholesterine plates, and fatty granules. Amid this 
dehris, echinococci hooks and shreds of laminated membrane 
may be found. 

Hydatid cysts are also liable to external violence, especially 
when they form a palpable tumour in the flank. A blow or 
fall has in more than one instance been the apparent cause of 
the bursting of the sac into the pelvis of the kidney ; and the 
patient has dated his symptoms from the occurrence of some 
such accident. 

The opening of the cyst into the pelvis of the kidney is soon 
followed by the passage of secondary or daughter vesicles 
along the ureter into the bladder, from which they are expelled 
sooner or later with the urine. 


the loins. Rayer (iii. 578 ) mentions two examples of hydatid cysts in the 
loins whibh suppurated and burst externally in the lumbar region. He seems 
to infer that the cysts in these cases were connected with the kidney : both 
ended in recoYeiy. It is more probable, however, that the cysts were lodged 
superficially in the muscular tissue of the lumbar region. In a later ease of 
this kind which ended fatally, it was ascertained pott-mortem that the cyst 
lay superficial to the kidney and unconnected with it. 
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The first of the two following cases illustrates the ordinary 
mode of evacuation by the ureter ; the second, by the ureter 
and lungs : — ' . 

Case — HydafM vesicles voided hy the urethra, at intervals, for twenty 

years, with symptoms rcserrihling nephritie, colic. JlydcUid cyst foniui 
in the left Iculmy. (Chopart, 1. c., p. 78.) 

A young latly of 25 was acizod with a violent i)ain in the left liimhar 
region, with all the symptoms of nephritic colic. There was dilHculty of 
micturition, tension and tenderness of the abdomen. The bladder was full 
of urine, but some obstruction prevented its flow though there W’as con- 
stant desire to pass it. In the course of the night the emptying of the 
bladder was effected, with discharge of a large number of hydatids. When 
the dis<;harged vesicles were cyamiued on the following morning, the ma- 
jority were found ruptured, and consisted of loose membranes only ; some 
were entire, and contained a turbid fluid. The ])atient was relieved by the 
<!vaciiatioii ; but the pain returned again in less severity two days after. 
This jmiii (!Ot»imenc(ul in the kidney, and when it diminished in that organ 
it increascjd at different points in the course of the ureter, and became 
more acute at the entrance of this canal into the bhuhhu*. When the 
hydatids had reached the bladder the 2 »uin in all these jiarts was replaced 
by a sort of lassitude. 

The patient stated that she had been subject to similar attacks foi* twenty 
years ; and that they always terminated in a distdiarge of little bladders 
full of water. Some of these were ns big as a ]ngeon’s egg ; others were 
much smaller ; the latter always came away first. Tlic attacks recurred 
at irregular intervals ; she was sometimes six months, a year, two, and 
oven three, years without an attack. In some of the attacks the efforts at 
micturition would bo long unavailing, until at lengtli, by increased effort 
and pressure on the belly, the }iydati<ls would shoot out wdtli a sort of 
noise, and then the urine followed in full stream. Four yjjar.s later, the 
patient died ; it is not stated from w’hat cause. The left kidney was found 
converted into a thick and firm hydatid sac, filled with vesicles. The 
l)olvis and ureter were greatly dilated. The right kidney was healthy. 

Case Jli^—Jfydntid cyst of the right hidney, vdnch opened first inUo the 
ureter and sid>scquently into the right hiug. Hydatid vesicles dis^ 
charged vnlh the urine and hy coughing, (Btraiul, 1. c., p. 63.) 

Madame B., jct. 54, had experienced, for several months, pains in the 
right lumbar region and occasional difficulty of micturition ; otherwise the 
health was good. 

On Aug. 30, 1851, she was suddenly seized with such violent pain in 
the right kidney that she was obliged to be carried home. M. Fianx, 
wdio was called to the case, found extreme distension of the bladder ; a 
catheter "was inti*oduced, and tlie urine withdrawn presented nothing 
unusual. The patient passed a good night, and was quite restored in a 
couple of days. 

On Sept. 15th, she went to St. Denis, where she was seized with the 
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same symptoms as before. She succeeded, after great efforts, in expelling 
by the urethra a little membranous vesicle as big as a pigeon’s egg, 
and immediately afterwards she passed abundance of water, and was 
relieved. 

On the 26th, the pains returned ; they commenced in the right lumbar 
region, and radiated towards the pelvis and the right thigh. She tried to 
pass water several times during the night, without success. The bladder 
reached almost to the umbilicus. A large quantity of clear urine was 
withdrawn by catheter with immediate relief. 

From the 8th to the 23rd of Oct., retention of urine recurred on three 
occasions, and the urine withdrawn did not ])resent any peculiarities. 

On Nov. 2nd, the pain in the kidney returned with great severity ; it 
mounted to the liver and descended along the ureter to the tliigh ; there 
was thirst, hot skin, with tenderness and inctcorism of the abdomen. The 
patient had passed water several times during the night, but in very small 
(luantities. The urine was turbid, with a glairy do]> 08 it at the bottom of 
• tlift vessel. F rom this date to the 22nd, the jiaiii tlimiiiished ; the urine 
continiicd turbid, and contained pus. 

On the 24th, the ])atient had a violent rigor, and the renal pain became 
more severe than ever. Vomiting occurred several times during the night, 
and three or four liquid stools were passed. She also voided urine several 
times. M. Fiaux now observed, for the first time, in the urine," shreds of 
membrane having the, characters of hydatids. On examining the right 
flank, an oblong tumour was found below the liver, apparently united to 
it, extending to the iliac fossa and having a breadth of about 4j^ inches. 
The tumour was hard, and tender on pressure ;• no loop of intestine passed 
in front of it ; the lumbar region behind presented a tolerably prominent 
bulging. It W'ap no longer doubtful that this was a liydatid tumour of tlie 
right kidney in a state of inflammation. 

^from this time hydatid fragments continued to be discharged with the 
urine from time to time, and the lumbar fulness became more iironouncod. 

On the 22ud of Dec., under the advice of Gendrin, steps were taken to 
open the tumour, and several caustic issues were e.stabU.slied on the front 
of it. 

Dut on the 2nd of Jan. violent jiain set in at the base of the right lung, 
with cough, mucous expectoration, and fever. Freij^uent shivering oc^rred 
the next day, and the pain and fever continued. 

Jan. 7th. The oppression was increased. Violent fits of coughing 
occurred, with abundant purulent exx>ectoration, of a fetid urinous odour ; 
and this was mingled with membranes similar to those discharged with the 
urine. She continued to cough up hydatid shreds and urinous pus and to 
become gradually weaker until Jan. 22nd, when she died in a fit of suffo- 
cation, aher having discharged seven or eight hydatids. 

small intestine was thrust to the left : the ascending 
colon bordered the tumour, and was intimately connected thercwitli in its 
lower two- thirds. The right lung was indurated at its base, and united to 
the diaphragm. Behind the cyst was a purulent collection, as large as an 
orange, which communicated with the cavity of the cyst. The liver, left 
lung, and stomach were healthy. 
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The tumour was found adherent to the lower surface of the liver. It 
waa constituted by the right kidney, which was converted into a sac as 
large as a child’s head. Few remains of the renal tissue were found. On 
cutting open the sjic, it was found to communicate by two distinct openings 
witli th(’ dilated pelvis of the kidney and the abscess. The latter again, 
which occufdod the vault of the diaphragm behind the liver, communicated 
by a perforation through the dia]»hragm with a ragged cavity in the base 
of the right lung. All these cavities, with the pelvis of the kidney, the 
hladdei’, and the bronchi, contained a pumlent iluid and numerous hydatid 
vesicles. 

1 11 rare cases, tlie secoihlary c\^sts contain a tertiary scries 
(grand-daughter cysts). Baillie mentions such an instance in 
tJiG body of a soldier, whose kidney was found to contain a 
large hydatid cyst. Some of the secondary cysts in this in- 
stance merely contained fluid ; others contained small vesicles 
floating in their interior.* 

Occasionally, crystals of uric acid have been found adhering 
to the expelled hydatids ; and in Mr. Barker’s case, to be pre- 
sently related, Mr. Queekett found in the interior of some of 
Ibe cysts crystals of triple ]»hosphatc, uric acid, and oxalate <.>f 
lime. In four cases calculi were found with the hydatids in 
tlic kidney or .bladder ; or w(?re ])assed by the urethra. 

The clilfer essentially a(;cording as the cyst has 

forced a passage for its contents into the jielvis of the kidney, 
or elsewhere, or still maintains its integrity. In the latter 
case the cyst remains wholly latent until it attains sufficient 
hulk to form a palpable tumour in the flank. As the tumour 
grows, it displaces the viscera in its neighbourhood, generally 
without further mischief ; but sometimes inflammatory adhe- 
sions or suppuration take place in its vicinity and occasion 
iiitorcnrreiit attacks of pain and feverishness. ,iln eighteen out 
of our sixty-three cases, tumour in the side was discernible 
during life. It varied in size from an orange to an adult’s 
liead, and presented a rounded form and an elastic feel. In 
some instances fluctuation was distinctly perceived in it ; in 
others obscurely ; in others not at all. The peculiar thrill 
characteristic of hydatid tumours (hydatid fremitus) was ob- 
served only in a few instances. In order to evoke this sign, 
the fingers of the left hand should be laid npon^ the tumour, 

* Baillie, Morbid Anat., 5th ed., p. 294. 
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and tapped sharply with the fin^^ers of the right. A thrill is 
then communicated to the overlaid fingers, which has been 
compared to the vibrations of a repeater watch held in the 
hand. A similar sensation is communicated to the ear when 
the stethoscope is applied and the tumour tapped with the 
fingers.* Sometimes the fremitus is absent under conditions 
wliich appear favourable to its production. In a case reported 
by Livois (cited by Bt^raud) even Rayer was unable to detect 
anything beyond ordinary fluctuation, and diagnosed a hydro- 
nephrosis. After death the kidney was found converted into 
an enormous hydatid sae containing multitudes of secondary 
vesicles, varying from the size of a grain of millet to a hen’s 

The topographical characters of the tumour agi’ce with those 
of renal tumours in general. The colon is usually found in 
front of the intumescence : but it is important to know that 
this is not invariable. Beraud communicates a case from 
Nelaton’s clinique, in which the descending colon ran along the 
outside of a hydatid tumour of the left kidney : in Fiaux’s 
case, already related (p. 570), the ascending colon coursed 
along the inner border of the tumour, and no Intestine sepa- 
rated it from the abdominal parictes. 

When the cyst bursts into the; pelvis of the kidney, the 
escape of its contents by the urctlira constitutes a capital 
symptom. This may occur wdth or without symptoms refer- 
rible to the renal region (tumour, nephritic colic, ifcc.). Entire 
vesicles mixed with broken ones are usually voided ; in other 
cases only fragments are passed, or a milky detritus in which 
echinococci-hooks, laminated shreds, and oil particles may be 
detected by the microscope. 

The discharge of vesicles takes place in paroxysmal attacks, 
at wholly irregular intervals. In exceptional cases, only one 
paroxysm is experienced, during which the cyst is seemingly 
entirely evacuated, and then finally contracts. In the gieat 
majority of cases, however, the first attack is succeeded by 

* The history and theory of the hydatid fremitus may be found discussed at • 
length (M^ith an account of Davaine’s exx^eriments) in MeiKSoer’s Ueitr^e sur 
Lehre von dent Yorkommen des Echinococcus, etc. — Schmidt's Jahrb., Bd. 
116, p. 183. 
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many others. The interval between them may be a few weeks, 
or a few months, or many years. In a case rejkorted by 
Tomowitz, the second attack occurred three years "after the 
first. In Quinquercz’s case, seven years elapsed between the 
first and second discharge of hydatids ; then the attacks 
followed each other more frequently, at intervals of one or 
more years, for ten years ; in the last year they recurred every 
four or six weeks. 

An attack is usually ushered-in by sharp pain in the loin, 
sometimes with a sensAtion as of something giving way inter- 
nally. The pain shoots down along the ureter to the inside of 
the thigh. It may be attended with rigors, sickness and hic- 
cough — though this is rare ; then follow colicky spasms in the 
course of the ureter, indicating the descent of vesicles along 
that canal — sometimes aggravated by suppression of urine and 
retraction of the testicle. These symptoms continue a few 
hours or several days, and they commonly cease suddenly, often 
with a feeling as if something had dropped into the bladder. 
The urethra is next forced, and new symptoms arise — retentioh 
of urine, excessively frequent desire to pass water, with severe 
pain extending to the end of the penis. When the vesicles are 
expelled, relief follows. The number of vesicles discharged 
during an attack varies from one or two to several dozens. 
The urine is often tinged with blood or mixed with pus. The 
force required to effect the final expulsion is sometimes suffi- 
cient to i)ropel the vesicle a considerable distance with an 
audible thud. 

Tlie paroxysms are sometimes determined by some evident 
exciting cause, such as a blow or fall, or by horse or carriage 
exercise. In Zinkeisen’s case the attacks usually followed the 
use of spirits and strong coffee.* 

After each discharge of hydatid vesicles the tumour (if any 
exist) may subside sensibly. On the other hand, rapid en- 
largement of the tumour, from distension of the pelvis with 
accumulated urine, may follow the impAction of a vesicle in 
the ureter. Repeated discharges occasion dilatation of the 
passages, and enable the patient to void larger vesicles with 
less pain. 


• 'Pebmidt’s Jahrb., Bd. 116, p. 200. 
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The following examples illnstrate the eccentric course and 
nsnal syipptoms of renal hydatids : — 


Case ITT. — Br,peatcd discharge of hydatid vesicles with the urim ; tumour 
in the left lumbar region— -final recovery, {LeUsom^ Mchmirs of the 
Medical Society of Londmi^ *Vol, 11. p, 32.) 

A gentleman, aged 32, was thrown off his horse in Feb. 1780, and re- 
ceived an injury in the hyiibar I'egion. This was followed by considerable 
hwniaturia. In a fortnight all the consequences of his fall had disappeared ; 
but in the following Juno he spit blood ; this also iKossed rapidly away. 
Three years later, he was seized with shivering and a violent pain in the 
left lumbar region. A few days after, he i>ercoived an enlargement in the 
hypochondriuni. This increased gradually until February, 1784. After 
the first month the tumour was so little painful that ho was enabled to 
take a journey of 130 miles to Loudon to consult Dr. Lettsom. 

A fluctuating tumour as large os an infant’s head was detected in the 
left hypochrondrium, extending from the spine to the umbilicus and from 
the ribs to the os innomiiiatum. 

As the swelling augmented the pain increased, and the patient suffered 
considerably from the action of walking and from motion in general. At 
length (Feb. 20th) some diiiiculty in making water was experienced, nml 
for many hours there was a total obstruction of urine. The same night 
there was great pain with violent rigors ; but early in the morning the 
patient experienced the most happy relief by the discharge of a large 
quantity of thick pus with the urine, which was followed the next day 
by the escape of numerous hydatids. 

In a few days the tumour subsided, and the purulent discharge ceased ; 
after this, he continued recruiting his hcaltli for nearly a fortnight, when 
his side enlarged again, after exercise in a coach, probably by a large 
hydatid stopping up the ureter ; rigors and strangury succeeded as before, 
and the tumour became as large as in the first instance, until the latter 
end of March, when he experienced a second discharge in every respect 
Like the former, excepting that the hydatids were much larger. 

His health and strength again returned, until his side filled a third 
time, after exercise on horseback, and continued swelling until the 25th 
of April, when he was again relieved by a third discharge ; the hydatids 
now passed were considerably larger than those of the preceding attacks. 

The passages now l)ecanie so open, that he frequently discharge hydatids 
after walking or riding, without enlargement or pain of the side ; or if he 
felt uneasy or perceived a tendency to tumescence, by pressing his hand 
upon the side, he could s({ueeze the vesicles into the bladder, where they 
would remain some time before they were discharged ; but the hydatids 
became at length so considerable in size that it was with great difficulty 
they passed the urethra. The last vesicle which he voided (on the 12th 
of July) was so very large that it stopped up the urethra, and remained 
in it for a considerable time, until the weight of the accumulated urine 
forced it away. 

The earliest hydatids voided burst in their exit ; and they gradually 
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increased in magnitude in eveiy successive discharge ; the first vrhich he 
X>asscd were not bigger than the skin of a green pea, and the last about the 
size of a pullet’s egg. 

Since this last discharge his health was gradually re-established ; he was 
able to enjoy, witlioul the least inconvenience, thereafter, the chase and 
eveiy other species of exercise as well as ever he did. 

Cask IV. — Discharge, of hydatids hy the vrethra in periodical paroxysms, 
occarrhig yearly /or a period of thirty-scvni years. { Vigla, Bulletin de 
la SocUU Anatomique, 1838. Cited hy Mraiul, 1. c., p, 67.) 

A licidthy woman, tnt. 37, had suffered from her infancy with her present 
symptoms, which occur in annual x^aroxysnis. Every winter, and generally 
in the month of .January, she experiences in the left renal region a pain, 
which speedily becomes severe and forces her to rclinc}uish her occupation. 
There is no fever ; nor vomiting ; but the api>etitc is lost ; the urine remains 
natural. At the end of two or three days of this condition, she voids a 
very large number of hydatids, mingled with a turbid urine. This emis- 
sion takes x)lHce two or three times a day, for three or four days, and then 
she returns to her ordinary health. Sometimes, but very rarely, similar 
attacks occur in the course of the year, but slighter ; these latter consist 
of a violent pain in the same place, not lasting more than two or three 
hours, at the end of which an omission of urine with discharge of hydatids 
ensues, and the pains disa])xiear. These slighhir attacks have never 
recui-red more than once or twice in the same year. In the year 1838 one 
of the annual January attacks was observed by M. Vigla. The jirodromata, 
that is to say, the ]>aiti and uneasiness, were accompanied with fevcrisli- 
iiess ; but this was attributed to a co-existing acute X’ulnionary catarrh. 
At the end of four days, as usual, the emission of urine charged with 
hydatids cominenccd, and continued for four days. The quantity of 
vesicles which she rendered was enonnous ; for she })a8sed urine twice or 
thrice on eacli of tlicse three days, and every time from 40 to 50 large 
hydatids were found in the urine, without counting the little ones. The 
larger ones passed the first, but ruptured alid emxity ; the largest of all 
surpassed the size of a pigeon’s egg. The smaller ones were voided entire, 
and full of a senii-transxmreut fluid ; sonic were smaller than a pea. There 
were no synqdoms referrible to the bladder. 

Case V. — Hydatid cyst of (he right kidney; suspicion of pregna,ncy; dis^ 
charge of hydatid vesicles hy the urethra, {Babington, Med. Times and 
Gaz., 1855, I. p. 160.) 

A healthy single woman, ajt. 27, was admitted into Guy’s Hospital on 
Feb. 8th, 1864. About the age of 23 she was one day kicked in the abdo- 
men by a child which she was carrying upstairs. The kick gave her much 
pain, and on the night following she discovered for the first time a tumour 
about the size of an egg in her right side. The tumour gradually increased, 
and in the course of a year became so laige as visibly to distend the ab- 
domen. About this time the menstrual function was suspended, and 
the increasing size of the abdomen caused her great trouble, by exciting 
suspicions in the minds of her relatives that she was. pregnant The 
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eDlargement, however, continued beyond the usual perioil of uteio-gos. 
tntion, and anxieties as to the nature of the disciuse took the i)la<^o of the 
suspicions alluded to. She was now sent up to Loudon from her homo in 
Oxfordsliire, and was admitted into St. Bartholomew’s ll(^^s[)ital, uikIit 
D r. Hue. The tumour was at this time stationary, and her general 
liealth good. After a few weeks’ stay in the hospital she was discharged, 
and returned to service, where she continued without material change in 
her condition until about a year prior to her admission into Guy’s Hospital, 
under Dr. Babiiigton, when she began to pass “skins and little bladders, ” 
with the urine. These bodies (‘ontiiiucd to be voiiled afterwards in large, 
numbers. Often a vesicle would get impacted in the urethra, and re<juiro 
to be pulled out with the lingers. At first neither blood nor matter was 
ever ])resent in the urine. About two weeks bi.dbre admission, however, 
after having been confined to bed for several days with intense ]>ain in the 
side, she suddenly felt a serisation us if something burst within her, and 
shortly afterwards matter and blood began to escajie by the uretlna. Tlie 
tumour had meanwhile inmdi diminislied in si/.(S and at the time of her 
admission there w'os no visible enlargeimml of the abdomen. During her 
illm^ss shelmd lost some fU^sli, but still retained a fairly robust ap|>earaner^ 

On examination of the abdomen, a large mass apparently about the size*. 
of a fcetal head, but flattened, was easily felt in the right hy])oehondriac or 
lumbar region. It W'svs not tender, ami* felt firm. The )»atient remaimsl 
under Dr. Babington’s care for several months, during which vast uumbiMs 
of hydatid vesicles were t>assed. The vesicles varied much in size, some 
wi;re broken and others whole. The urine contained also much pus. The 
girl somewhat improved iii health, and the tumour became diM;idedly 
smaller before she left the hospital ; at the time of her discharge, she still 
continued to void occasionally pus and liyilatid vesicles. 

Case VI. — FreqtmU dittcJiarge of hydatUi iJetekles fty/ the uretkra — urpltrilk 
colio and suppression of urine, j\^o ttunoar in the flank. ( Dr. Ikirker^ 
1. c., p. 6.) 

A young man, ict. 28, came under the notice of Dr. Barker, of Ikslford, 
on Dec. 17th, 1853. He was suffering from a tlull aching pain in the loins, 
jnirticularly on the left side, with freiiuent desire to pass urine, and slight 
difficulty in voiding it. The urine was healthy, (in the 22nd of Dec. 
he experienced greater difficulty than ever in passing urine in the early 
pai*l of the night, and for some hours he was unable to x»a8s a single dioj). 
Early in the moniing he passt'd four little hydatid cysts with iminedi.'ite 
relief. Subseijuently he recovered sufficiently to follow his oticupation 
during the summer of 1854, suileiing nothing more than an occasional 
fretxuent desire to void urine. 

On Sept. 10th, 1854, he ptissed six cysts ; .but with less pain than on 
the previous occasion — a result which the xtatient attributc^d to taking 
10 drops of oil of turpentine, which had been recommendc<l to him, and 
which greatly increased the ^uresis. The urine after the passage of the 
cysts was tinged witli blood. 

On Nov. 16th he passed four cysts. The paasoge of these was precede<l 
by severe pain in the left kidney, by the passage of several pieces of clotted 
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blood, and by considerable difficulty in voiding mine. Indeed, for two 
entire days he jvassed no urine. On this occasion he took 19 drops of 
turpentine, within two hours, in divided doses. Shortly after taking the 
turpentine, the pain in the left kidney suddenly ceased, with a sensation 
which, to use the patient’s own words, seemed to indicate that ** something 
had sutldenly broken in the kidney.” He then complained of pain along 
the left iliac region, which continued for several hour^ and ceasctd as sud- 
denly as the previous pain had done. After this, all attempts to void 
urine were accompanied with pain along the urethra, premonitory to the 
6xj>nlsion of Uie cysts from that passage. 

He continued in good health, with the exception of occasional dull aching 
pain in the lumbar region, especially the left side, until Doc. 9th. He 
then passed five cysts, but all smaller than the previous ones ; and no more 
were passed until Dec. 31, when he awoke in the morning with acute jiain 
in the loins, and all the symptoms previously described as occurring on 
Nov. 16th. During the day he passed twenty cysts — one at 8 a.m. ; 
eleven at 1 p.m. ; live at 7 p.m. ; and three at 11 p.m. The cysts 
passed in i'a])id succcasion, and some were of a size as large as a small 
walnut. On Jan. 1, 1855, a single cyst was passed in the morning ; on the 
2iid two others ; on the 3rd one, and on the 10th two. From this last 
date up to I )cc. 8th (bi«;yond which the history is not earned), he continued 
to suflV.r frequently from attacks of jmin and difficulty in passing urine, 
followed often by the expulsion of cysts, between seventy and eighty of 
which he brought to Dr. Boi'ker. 

Careful examination failed to detect any abdominal enlargement. 

The urine often contained a small quantity of blood during and after the 
expulsion of th(j cysts ; it was often loaded witli lithates and phosphates ; 
occasionally, crystals of uric acid were found attached to the outer surface 
of the cysts. Tin; general health suffered little. Altogether upwards of 
1 50 cysts were passed ; they varied in size from a pin’s head to a walnut. 
The larger vesicles contained echinococci ; but many of the smaller ones 
did not contain any. 

The duration of the symptoms is altogether uncertain. In 
some of the cases permanent recovery followed one or a few 
discharges of vesicles. Other patients went on passing hyda- 
tids for three, ten, twenty, and even thirty years. A discharge 
of vfesiclcs having once taken place, tliere are no means of 
ascertaining whether any more attacks will follow. Neither 
the number of vesicles voided, nor the frequency of the dis- 
charges, supplies any reliable indication. The only sign of 
value is the lapse of' time since the preceding attack : the 
longer the interval the less probability of recurrence. 

Tlie usual tmimnatim is recovery. Out of sixty-three cases, 
recovery was assumed to have taken place in twenty ; in most 
of these the attacks had ceased for some years. In sixteen 
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oases, vesicles continued to be discharged at the date of the 
record ; iii. nineteen cases the ternoiination was fatal ; and in 
eight we are left without information. Of the nineteen fatal 
cases, death took place in nine from causes other than the 
hydatid disease (phthisis, cancer, gangnena senilis, &c.) ; so 
that only in ten (sixteen per cent.) was the fatal issue attribut- 
able to the parasite. Death was brought about in these ten 
cases in diverse ways — by bursting of the cyst into the bronchi, 
by pleurisy from pressure of the tumour on the thoracic cavity, 
suppuration of the sac, &c. In a case reported by Dr. Black- 
burn, the left kidney was the seat of a hydatid cyst which had 
burst into the pelvis of the organ, where a large calculus was 
also found ; the right kidney was congenitally absent; so that 
the abrogation of the function of the left (and unique) kidney 
proved necessarily hital.* 

Etwloffif . — Hydatids are not uncommon in England, France, 
and Germany : more rare in America and India. There is, 
however, no country so fearfully infested therewith as Iceland. 
According to Eschricht (si^aking of hydatids in any part of 
the body), a sixth part of the population arc afflicted with this 
parasite. The frequency of the disease is due to the vast 
number of dogs in that country, which live in intimate contact 
with the inhabitants, and are greatly infested with the tsenia 
ccliinococcus. The ova of the parfisite, discharged with the 
excrements of the dogs, foul the dried fish which forms a large 
part of the food of the population. The embryo of the parasite 
thus finds its way into the stomach, and thence travels into 
different parts of the body, giving rise to hydatid cysts. 

The use of uncooked meat and salad is evidently an easy 
source of infection, in places where dogs are numerous and live 
in close intercourse with their masters. Dr. Barker’s patient 
had been for a year a vegetarian. 

Men appear more subject to renal hydatids than women — 
the proportion, in our sixty-three cases, was forty-one men to 
twenty-two women. In only one instance were more than one 
member of a family affected : in that case, a husband and wife 
passed hydatids by the urethra-f 

* Lond. Mod. Joarn., 1781, p. 128. 

t Gay, Med. Times and Gaz.; 1855, I. 180. 
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The mean ag:c, in forty-seven cases, was thirty-four years : 
the youngest was only four years, and the oldest ^yenty-five. 

The diaynosu presents no difficulty when a tumour exists in 
tlie side and hydatid vesicles are voided with the urine. 
When the vesicles are broken in the passage, the laminated 
structure of the pieces, or the finding of echinococci-hooks, 
decides the nature of the discharge. 

So long as the parent cyst remains intact, the urine pre- 
serves its normal characters, and the diagnosis turns on the 
characters of the tumour in the flank. Hydatid fremitus, w’hen 
j)resent (wliicli is rare) is a valuable sign ; but its absence, as 
we liave seen, has little significance. 

Hydatid tumour of tlie kidney is most liable to be con- 
founded with hydronephrosis ; and in the absence of discharge 
of vesicles, or their with tlje urine, and of hydatid 

Iremitus, the diagnosis is extremely difficult, or impossible ; it 
rests chiefly on the indications of the previous history. 

When vesicles are voided Avith the urine, and no tumour can 
be detected in the flank, the seat of the parent cyst is some- 
times indicated quite clearly, to be the kidney, by signs of 
nephritic colic — in other cases, more obscurely, by pains in 
the back and loins or about the crest of the ilium. When 
these indications fail, a careful examination of the pelvis 
should be made through the rectum or vagina : if no evidence 
be found of a tumour between these parts and the bladder, it 
may be inferred, almost with certainty, that the parent cyst is 
situated in the kidney.* 

The profpwsis is generally favourable — much more so than 
in hydatid cysts of other internal organs (the uterus excepted), 
on account of the facility and safety of evacuation by the 
urinary passages. It is most favourable of all when the dis- 

* Prof. Otto Spicgelbcrg (Arch, fur Gynukol. i. 1, p. 146, quoted in 
Schmidt’s Jahrb., Bd. 146, 1870,) records the case of a woman, mt. 42, who 
for fifteen mouths had had a tumour in the right hypogastrium. It was 
luovcabie, distinctly fluctuating, and about tlie size of a man's head ; and 
extended downwards towanls the brim of the pelvis. It could bo felt and 
moved from the vagina, and was taken for an ovarian cyst. On proceeding to 
perform ovariotomy, when the cyst was opened, two echinococcus membranes 
escaped which cleared up the diaguosis. A portion of the kidney was left 
behind. The patient died 26 hours after the operation. 
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charge of hydatids by the urethra is unassociated with tumour 
in the abdomen. In no such case has a fatal result been re - 
corded : the cyst in such cases may be inferred to be small, 
and to be situated in the pyramidal structure of the kidney, 
whence its contents find easy exit through the infundibula. 

When a renal tumour exists, the issue is still likely to prove 
faTourable if the cyst has opened into the urinary passages. 
There is, however, some risk that a second opening may be 
formed in a less safe direction (into the lungs), or that the cyst, 
or the parts around, may suppurate. This latter contingency 
is by no means rare, nor is it necessarily fatal. In several 
instances large quantities of pus were discharged with the 
vesicles, and yet the issue was favourable. In three cases, in 
w’hich vesicles were discharged both by stool and with the 
urine, the termination was favourable. In an instance recorded 
by Flecklcs, a woman who had had a tumour in the side for 
many years voided frequently hydatids by the urethra, and 
subsequently a large quantity by vomiting. At the date of the 
report the case was going on favourably.* In the two cases in 
which the cyst burst into the cavity of the thorax, the termi- 
nation was fatal. 

When the cyst fails to open a passage for its contents into 
the pelvis of the kidney, the prospects of the patient are much 
more serious. The tumour is liable to attain very great 
dimensions, and, by its pressure, {o excite inflammation in the 
surrounding parts, or wuthin the chest ; or the cyst itself may 
suppurate and be transformed into a vast abscess. The 
operation of puncturing such a cyst is one of considerable 
danger. 

Treatment — The indications to be held in view are, to 
destroy the life of the parasite, to facilitate the evacuation 
of the cyst, and to combat the accessory symptoms and 
complications. 

Whether medicines administered internally have any real 
power to destroy the life of a hydatid parasite, or to facilitate 
ihe evacuation of a hydatid cyst, may be greatly doubted. 
Nevertheless, oil of turpentine has obtained a certain reputa- 


Schmidt'i Jakrb., Bd. 87, p. 205. 
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tion on the strength of its teenia-fage properties. The 
echinococcus of the hydatid yesicle is undoubtedly identical 
with the head of a certain species of tape-worm ; but the con- 
dition of a parasite free in the intestinal canal, is widely 
different from the encysted state of the same parasite in the 
substance of the kidney, where remedies can only reach it 
indirectly, by the circuitous route of the circulation. Turpen- 
tine was given in a large proportion of the recorded cases ; 
but there is little evidence that it had any beneficial influence 
beyond its diuretic effects. 

The escape of the vesicles in Dr. Babington’s case, was 
thought to be favoured by a course of iodide of potassium.* 

A variety of other vermifuge and diuretic medicines have 
been used, with more or less show of success — calomel, nitrate 
of potash, the caustic alkalies, hemlock, taraxacum, etc. 
Beraud states of his patient, that whenever he took white 
wine, and beverages containing nitre, he voided a much larger 
number of vesicles than at any other times. On two different 
occasions ho was made to take 20 grains of nitre in dandelion 
tea, and each time the desired effect was speedily produced, f 

Electro-puncture has also been practised with a view to kill 
the worm ; but without evidence of success. 

When the cyst has opened into the pelvis of the kidney, the 
practitioner is able, in diverse ways, to facilitate the expulsion 
of the vesicles, and to moderate the severity of the accom- 
panying symptoms. Anodynes, especially opium, the warm 
bath, free use of diluents, are indicated during the passage of 
the vesicles ; if the nephritic paroxysm be intense, blood 
may be abstracted from the loins by cupping. Sometimes 
mechanical aid is required to assist the liberation of the 
vesicles. Dr. Lettsom’s patient helped their transit along the 
ureter by pressing them forward with his fingers ; and in 
several cases it is noted, that patients (mostly women) have 
used the fingers to dislodge vesicles impacted in the orifice of 
the urethra. The use of the catheter is sometimes required to 

c * 

* luL two oases of hydatids of the UTer, 1 have seen the cyst giadually and 
completely contract after a course of yery large doses (SO grains t. d.J of 
iodide of potassium. 

t Gaz. d. Hdp., Aug. 11, 1832. Beraud, U c., p. 93. 
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relieve the retention of urine caused by vesicles engaged in the 
urethra or pressing against the neck of the bladder. 

When the cyst remains closed, measures should be taken 
to evacuate its contents. In similar cysts of the liver 1 
have, in four cases, adopted the following plan with uniform 
success. I employ a tubular gold needle, — like the needle 
employed in subcutaneous injections, except that it is about 
twice as long. The base of the needle is mounted on a piece 
of india-rubber tubing three feet in length, and furnished with 
a small stop-cock at its low^er end. tube is first filled 
with water by suction, and the stop-cock closed. The needle 
is then thrust into the most prominent part of the cyst, and 
the lower end of the tube is placed in a vessel on the floor. 
When the stop-cock is opened, the fluid begins to run — the 
column of liquid in the tube acting as a syphon, and exercising 
a soliciting force on the contents of the sac.* I'hc wound 
made by these fine needles is so minute that there is no risk 
of extravasation into the peritoneum — and certainly no risk 
of peritonitis, as I have tested in a large number of instances. 
In two of my cases simple puncture by the needle has been 
sufficient, with only a withdrawal of a drachm or two of tlic 
contents, to destroy the life of the parasite, and to cause it to 
pass very gradually into obsolescence and absorption. 

It must, however, be remembered that evacuation of a renal 
hydatid is not so urgently called for as the evacuation of a 
hydatid of the liver ; because in the former there is a natural 
tendency to spontaneous evacuation by the urinary clianncls, 
wnth very little risk, to life, whereas a hydatid of the liver has 
no such ready means of escape. 

* This plan is substantially like an operation with the more recently intro- 
duced aspirator, but the force used is of a more gentle and safer character, — 
see a paper by the author **On Exploration and Tapping” in the Liveipool 

and Manchester Medical and Surgical Reports for 1873. 
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II.-BILnAUZIA HJSMATOBIA.— 

{Distmnob lIoRwatoifrium — Bilharz. ) 

JirMrARZ— Zoitscb. fiir Wissensdiaftliclie Zoologie. Bd. iv. 

(fiiiKsrNoiai— Beohaclitungcii iibor die Krankhciten von Egyi)ten. Archiv d. 

Pliysiolog. Hcilk. 1854, p. 561. 

J)avaink — E ntozoairca. Synopsis, No. 38. 

(JoimnLi) — Entozoa, p. 197. 

Haklisv (Dr. John) — E ndemic hjematuria of tbc Cape of Good Hope. Med. 
Obir. Trans, vol. xlvii. p. 55 ; ibid. vol. 52 ; and ibid. vol. 54. 

This parasite was discovered by Bilharz, while conducting, 
with Griesinger, an investigation into tlie diseases of the 
Egyptians. Bilharz named it Distoma Hcomatofeium ; but 
later writers have erected it into a separate genus, which 
Cobbold has named Bilharzia in honour of its discoverer. It 
i.s an elongated, soft-skinned, bisexual entozoon, three or four 

lines in length, of the trematode or 
fluke kind (Fig. 7B). It inhabits 
the branches of the portal system, 
and the minute veins of the pelvis of 
the kidney, ureter, and bladder. So 
common is it among the Egyptians, 
that Griesingcr found it 117 times 
in 363 autopsies. 

The male {h i g) is comparatively 
thick and short, and provided with 
a gymccophoric canal, in which the 
longer, filiform female {a h c) is 
.O' lodged during the copulatory act. 
The egg (Figs. 74 and 75) are 
oval bodies, of an inch long, 
with a spiny projection from the 
laSiy SSlu TiTfe anterior end. Tbe embryo, when 
BUhaiz")*’'' newly escaped, is flask-shaped, and 

provided with cilia (Fig. 75). 

This creature does uot produce much mischief in the larger 
veins ; but when lodged in the smaller vessels of the mucous 
and submucous tissue of the urinary and intestinal tracts, it 
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engenders severe and often fatal disorganisation. Griesmger 
found that, in the large intestines, it gave rise to a disease 
resembling dysentery, and that it was a frequent complication 
of that disease, but not the essential cause of it. 

The ravages of the Bilharzia produce much more serious 
results in the urinary channels than in the intestines. It 
ciiiefly affects the bladder ; but frequently also the ureter and 
pelvis of the kidney. 

In the bladder, it gives rise to injected and eccliymotic 
raised patches, varying from the size of a lentil to that of a 
shilling, covered with a tough mucus, or witli greyish-yellow, 
bloody exudation, which contains masses of ova. In more 
advanced stages the patches are more elevated, discoloured, 
mixed with pigment specks, smooth and leathery, or soft, 
friable, and encrusted with gravelly matter, composed of uric 
acid and other urinaiy deposits, mixed with ova and blood. 
In other cases, the imtches resemble nodules or eondylomata, 
over which the mucous membrane is sometimes preserved uii- 
iiijiired, sometimes thiekened, injected, adherent, or detaclied. 

When the parasite invades the ureter and pelvis of the 
kidney, its effects are still more destructive. Tlie calibre of 
the ureter is narrowed at the affected s])ot. Above the con- 
striction, the ureter is dilated from accumulation of urine ; the 
[)elvis is also distended, and a hydroiic[)lirotie condition is’ 
produced. Or, inffainmation and suppuration are set up, and 
severe pyelitis ensues. In one instance, Oriesinger found the 
kidney distended into an enormous sac filled with pus — the 
renal tissue being wholly destroyed. 

In addition to these direct results, urinary concretions arc 
often formed on masses of ova, and grow into large cakmli. 
Tliis accounts for the frequency, and endemic prevalence, of 
calculous disorders in Egypt. 

Griesinger remarks : — “These various changes in the me- 
chanical state and nutrition of the uro-poietic apparatus fail 
not to react most dcleterioucly on the entire organism. A 
series of cases have fallen under our notice, in which they pro- 
duced general ill health, and, at length, death. Most of these 
individuals were finally cut off, with shattered constitutiouF, 
by pneumonia, dysentery, and the like The direct signs 
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of the disease are to be sought in the uro-poietic system, but 
especially in the urine. Repeated hmmaturia in sickly indi- 
viduals, from unknown causes, often came before us in Egypt. 
We no longer doubt that the symptoms were produced by 
di stoma-processes. The eggs of the distoma wore found by 
Bilharz in the urine of a boy who, during convalescence from 
typhus, suffered from haematuria.* Symptoms of pyelitis, or 
slight affection of the bladder, must be present in many cases.” 
.... “Cases also came before us, which awoke a strong 
suspicion, that the Distoma disease sometimes rah its course 
as an acute, severe, and fatal disorder. We found on two 
occasions, in the bodies of persons who had rapidly died from 
an unknown acute disease, abundant recent distoma-changes 
in the bladder, recent pyelitis, and a uniform dark red 
hypermmia of the kidneys. In other cases of supposed rapid 
typhus, the same changes were found in the bladder and 
ureter.” These researches open a wide field for conjecture. 
Not only may urinaiy derangements and urmmia be occasioned 
by the ravages of the parasite, but septic infection may arise 
irom the accumulation of heaps of dead and dying animals in 
the portal vessels ; or the animals may creep into the general 
circulation, and find their way into organs of vital importance; 
in one instance distoma egg-shells were found in the blood of 
the left ventricle. 

In a note to his remarkable paper, Griesinger throws out the 
conjecture that the endemic hsematuria of hot countries may 
be due to the presence of this worm in the urinary passages. 
A most interesting confirmation of this conjecture has 
been supplied by the researches of Dr. John Harley. Dr. 
Harley had an opportunity of examining the urine of three 
gentlemen who had resided at the Cape of Good Hope, and 
who had been subject to the endemic hmmaturia of that 
country. One of these still continued to be affected with 
slight hmmaturia ; the other two considered themselves cured 
of the hsematuria, but were subject to gravel. In the deposit 
from the urine of all three, Dr. Harley detected numerous ova 
of the BUharzia* The condition of the urine in the first case 

* OncsingcT states that tlie clinical aspect of the subject only began to 
engage their attention when he and Bilharz were about to quit Egypt. 
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is thus described by Dr. Harley : — Pale-amber coloured, sp. 
gr. 1017*6 acid, deposits a deep layer of dirtyish-wliite floccu- 
lent matter, amongst which were two short opaque filaments 
about the ■ 3 V of an inch in diameter, of a brownish colour and 
soft consistence, two shorter and wider fragments of the same 
substance, a little reddish mass of the size of a hemp-seed, like 
a little clot of blood, and numerous white specks. The clear 
limpid urine, when acidulated with nitric acid and heated, 
deposited a trace of albumen.'^ Uric acid, oxalate of lime and 
urates were also sometimes found. Tlie deposit, examined 
microscopically, was found to contain pus corpuscles ; and the 
filamentous bodies and coagula contained imbedded in them 
great numbers — sometimes thirty or forty, or more — of bright 
highly refractive oval bodies, which were identified as the ova 
of Bilharzia (Fig. 74). These observations seem to establish 
the ])arasitic origin of the endemic hmmaturia of Cape Colony, 
and render it extremely probable that the endemic hmmaturia 
of ]\rauritius and other hot climates has a similar origin. 





Fkj. 74. Ova of Bilharm liarinatohia, found in the urine of a patient Riifforirijr from 
the endemic htfiinaturia of tlae Cape of Go^kI Hoiie. ct, tilamo.nt of niueuN 
ova imbedded x 50; b, ova ao they appeared in the fresh urine x 100. (After 
Harley. j| 


An example of this enrions disease came under my notice 
last year in the person of a groom, who had been in the 
employ of the Viceroy of Egypt. I am indebted to my friend. 
Dr. Simpson, for an opjiortunity of examining the case. 

« Q 



594 


BILHARZIA H^MATOBIA. 


"William Ray, a;t. 19, was admittod into the Manchester Infirmary undor 
Dr, Simpson, in February, 1871. He stated that rather more than two 
years ago he went to (’airo, as groom in the service of the Viceroy of 
Fgypt. After a stay of some months, he went to Alexandria for the 
summer, retuniing to Cairo in the winter. He returned to this country 
about four mouths ugo. While in Kg 3 rpt he had been in the habit of 
diinking the water of the Nile unfiltered, and of eating water-cresses 
freedy ; with one or two exceptions, he invariably rode horses bare-backed. 
About four montlis after his arrival in Cairo, lie observed that he passed 
bloody-looking urine, and shortly afterwards he suffered pain in the back 


1 



I'lo. 7.'!. Itilliarzin in uritid. 1. Fihm*. umliryos— showing the different they 

nssunie ns they swim nhout in tlto urine. 2. Cva coutainiiig iiiiliatched einbryes. 
S. Eiiqity shells fruiii which the ova have escaped. 

and ]»(*rimrum wlien riding. Since then he has jiersistcntly passed turbid 
urine cuntiiiuiiig blooil. He is now verj’^ anaemic and thin, but in fair 
health apart from the urinary afrectioii. On the 10th of March I examined 
the jMitieiit’s urine. The siweimcn was a fair sample of what he generally 
]>ns.sed. It was smoky and turbid, with an abundant reddish-white deposit 
in which might be seen little flakes of blood-clots ; it was neutral to test- 
pa |wr, 8p. gr. 1010, and contained a little albumen — rather more than the 
blood and pus wouhl account for. Under the mici’dscope, the deposit was 
seen to consist mainly of pus, mixed, however, with blood, both in the 
form of shreddy clots and as free corpuscles. Both ova and free embryos 
of the Bilharzia hacmatobia wore present in considerable numbers (sec Fig. 
76), The cmbrj'os, in the mature ova (2), exhibited slow expanding and 
contracting as w^ell as oscillating movements ; these expansile movements 
were especially seen in the cervical rtarrowing which at one time became 
very marked, and anon was almost effaced. The free embryos (1) moved 
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actively in the urine for some liours after its emission. They weii^ oovered 
all over, wtli the exception of the head, with long vibmting cilia, hy means 
of which they moved in various diiections, with intervals of iiuiesceuce. 
At times an embryo could be seen racing across the field of the inicrosco]>e 
with such 8}ieed that the eye could scarcely follow it—at other times, the 
movement consisted in stretching out the body to its full length, ami then 
retracting it to an oval or ball-shape. When moving across the field, llie 
body turned over and over on its longitudinal axis. Sometimes the head 
was retracted into the interior of tlie body. A number of emi»fy egg- 
shells, with irn'gular openings in them, or in fragments, were also seen 
scattered over the field. 


This pntient continued nnder observation for two or three 
weeks, and then left the hospital without leave. 

In this case all the ova had terminal spines — not lateral 
ones — so that they resembled exactly the ova found by Harley 
in the cases from South Africa. Dr. Harley states that in his 
cases he never “met with a fi^ic living embryo in the urine. 
Eggs, which split open and liberate active embryos imme- 
diately after they are placed in water, remain quiescent for an 
indefinite time when left in tlie urine, and all my attempts to 
hatch them in this fluid kept fresh and warm liad invariably 
failed ” (Med. Chir. Trans., vol. 54 ). In the case just recorded 
this was certainly not the case — the embryos moved actively 
in the urine for several hours after its emission. 

It docs not appear that a man alFeeted with this disease is 
capable of transmitting it to his wife. The wife of one of 
Dr. Harley’s patients had three or four healthy children, and 
the husband had been passing numbers of the eggs of tlie 
parasite every day of their married life — ^yet the lady had 
never had the slightest symptom of the parasitic disease, and 
the urine was free from all traces of the parasite. It seems 
probable that the parasite usually gains entrance into the body 
through the stomach by means of drinking infected water or 
eating salad, to which the minute animal or its embryos or ova 
adhere* Dr. Hurley suggests that it sometimes obtains admis- 
sion through the skin, that the minute Iccch-like animal fixes 
itself to the skin of a person in bathing or wading, and im- 
plants the ova in some superficial vein. If such be the case, it 
is easy to understand that th^ hatching process and irritation 
attending the movements of the free embryos would result in 

Q Q 2 
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ail indolent form of ulceration, and that the little animals 
might be carried by the circulation from the legs to the urinary 
organs. It is certain that new colonists in the Cape are very 
apt to be attacked by indolent sores on the legs, and it seems 
not unlikely that their origin may be thus accounted for. 

Of the treatment of this parasite, Dr Harley observes : — “I 
have found that a draught composed of ill xv. each of oil of 
turpentine and male fern, and tiiv. of chloroform, in Sii. of 
trugacanth mixture, given every morning, brought away great 
numbers of the ova. The saline (? acid) condition of the urine 
is much diminished, and the renal irritation and pain due to 
the presence of crystalline concretions are much relieved by the 
administration of bicarbonate of potash in copious draughts of 
water. The alkali dissolves the uric acid, which I believe to 
i>e the cementing medium of the^ oxalic deposits, and thus the 
disintegration of tiie calculi is facilitated, and tlieir formation 
prevented.’* 

From the researches of Siebold on the trematodc worms, it 
may be assumed, that between the ciliated embryo above 
mentioned and the adult sexual worm, there are two other 
distinct forms, which serve to complete the chain of metamor- 
plioscs connecting these two extremes of development. Fresh- 
water mollusca and lish are probably the victims selected by 
the })aiusite during its development through these intermediate 
stages. J Farley on these grounds suggests the following prophy- 
lactic measures in districts affected with endemic hajmaturia : 

1 . The water should be conveyed from its source to its desti- 
nation in covered eharinels, so that the ova contained in the 
ni inary and fmcal products of those infested with tlic parasite 
may be prevented mixing with it. 2. Drinking water should 
be filtered. 3. Salads which may entangle small mollusca con- 
t,aiuing parasites, and uncooked molluscs and fish (as smoked 
fisli), should be carefully avoided. 

When the ravages of the parasite arc confined to the bladder 
and prostate local means may be employed. Dr. Harley tried 
tlie effects of injections of wormwood, quassia, and iodide of 
potassium. He obtained good results only with the last. He 
recommends a solution of 20 or 30 grains of the iodide in 5 
ounces of tepid water tc be injected every second or third day. 
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III.— FILAKIA SAXGUINIS IIOMINIS.-Zcjm. 

In 1870 Dr. T. R. Lewis made the interesting observation 
that, in India, chylous urine alw’ays contained large numbers 
of a minute nematoid worm, to wliicli ho gave the name of 
Filar in Saiujuiim Hominu. Further observation led liim to 
the discovery that the same worm was present in tlic blood of 
cliyluric ]>aticnts, and in such numbers that a single drop ol’ 
blood extracted from the finger almost invariably showed the 
presence of one or several filarim. 1'he symptoms found coin- 
cident with this worm by Dr. Lewis were past or present 
chyluria, and, less frequently, ]>ersistcnt diarrhma, conjuncti- 
vitis, deafness, elephantiasis of the scrotum or logs. In one 
case the worm w^as found abundantly in the blood of a man 
three years after the chyluria- had ceased. 



Fio. 7ii. Filaria SunfruiiiiH IToininifi — from a <lroi* of blcaxl ohtnined by jirirkinf,' tlif 
fnt{?or of a Eim>pean wrarian suffering from chyluria. A few b1<MMl-diHka arc iutro- 
duceil to show the relative size of the Filariir% x JiOO— rafter Lewia. 

Thd Filaria Sanguinis Hominis is a longjiarrow worm 
about the breadth of a red blood disk and of an inch in 
length (see Fig. 76). When examined in fresh-drawn blood 
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it exhibits very active, wriggling, snake-like movements. Tt 
consists of a delicate hyaline tubular envelope closed at both 
ends. Within this the worm elongates and contracts. Under 
il magnifying power of 600 diameters transverse striae can be 
detected and granular aggregations, but no distinct evidence 
or oral and anal orifices, nor of any other structure. This 
parasite has hitherto only been found in India and Australia ; 
its habitat is the blood, and, owing to its minute size, it is 
capable of circulating through the capillaries. "VVliether it is 
capable, like the trichina, of inducing a general febrile disease 
is uncertain — though one of Dr. Lewis’s cases indicates this 
l)retty strongly. Its local effects are supposed to depend on the 
ibrmation of aggregations of filariae which block up the capil- 
laries, and cause by their active movements irritation and 
rupture of the blood-channels and lymphatics, and thus lead 
lo the appearance of chyle and blood in the urine, to discharges 
from the cutaneous surfaces, with thickenings and inflamma- 
tion of the skin and intestinal mucous membrane — giving rise 
to tuberculous hypertrophy (elephantiasis) of the integument, 
diarrhma and so forth. 

Dr. Bancroft of Brisbane has discovered filariae in the 
blood of persons suffering from chylous urine in Queensland, 
Australia. He kindly sent me some specimens preserved in 
glycerine and water enclosed in hermetically-sealed capillary 
tubes. I had no difficult]^ in identifying these with the 
filarim described by Lewis. Dr. Bancroft infers from his 
exj)erience that the disease is not communicated from person 
to person in the same family, but thinks that it may be epm- 
muniented by drinking contaminated water. Dr. Bancroft 
found it much easier to detect the filariae in the blood than in 
the urine. 
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IV.— STRONGYLUS GIGAS. --Riuiolphi. 

(^Eustmigijlus gigas — Diesing . ) . 

Davaine — Entozoaircs. Synopsis 99, and p. 207. 

CoBBOLD— Entozoa, p. 358. 

This is the largest of the nematoid worms, and in its general 
conformation resembles a gigantic lumbriciis. The male mea- 
sures from ten inches to a foot in length, and a quarter of an 
inch in breadth, while the female has sometimes a length of 
more than a yard. It is distinguished from the common 
round worm by its reddish colour (which is, however, appa- 
rently due to the sanguineous fluid in which it is usually 
bathed), its greater size, and the existence of six nodules or 
papillsB round the mouth. The Ascaris lumbricoides has only 
three oral papillm. 

The worm is almost peculiar to the kidney and urinary pas- 
sages, and is very rarely found elsewhere. It inhabits weasels, 
the North American mink, and has been found in the dog, 
wolf, horse, ox, and some other animals. It is of extreme 
rarity in the human subject. Of the seventeen alleged cases 
collected ,by Davaine, he only classes seven as even probable 
instances. There are none of recent occurrence ; and it is 
evident that most of the alleged cases were really examples of 
lumbrici, which had penetrated into the urinary passages from 
the intestines. 

A very fine specimen is preserved in the museum of the 
London College of Surgeons, which I have had an opportunity 
of examining. It is an undoubted strongylus, more than a 
foot long. It originally belonged to Brookes’s museum, and is 
entered in Brookes’s catalogue as “ an uncommonly fine speci- 
men of an enormous worm (strongylus gigas) found in the 
kidney of a patient of the late Thomas Sheldon, Esq.” 

V.— PENTASTOMA DENTICULATUM.— 

Davaine — Entozoalrcs, pp. Ixxxviii. and 293. 

Wagner — Archiv der Physiologische Heilkunde. 1862, p. 581. 

CoBBOLD — Entozoa, p. 394. 

This is a very minute encysted parasite, about a line and a 
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half Ion", club-shaped, with a double pair of hooks, and devoid 



Fio. 77. 

UuntAstoiiin (leiitK'.ula- 
lied. (After Zenker.) 


of sexual organs (see Fig. 77). It is con- 
jectured by Davnine to be the larva of 
pentastoma tajriioides, which infests the 
frontal sinuses of dogs and horses. No 
symptoms are known to be produced 
by it. 

The only known instance in which the 
parasite was found in the urinary organs 
is the following : — In making the autopsy 
of a painter, sixty-two years of age, wht) 
died of Bright’s disease, Wagner found on 
the convex border of the right kidney a 
small, whitish, slightly-raised oval patch 
of tibrous appearance, about one-seventh 
of an inch long. It was situated under 
the capsule of the kidney. This little 
body was hollow in the interior : it con- 
tained a yellowish mass, which on exami- 
nation disclosed the presence of a worm, 
which was recognised as the pentastoma 
denticulatum of Rudolphi. 

This worm is common on the surface of 


the liver in goats, oxen, rabbits, cats, and some other animals. 


It has also recently been found on the surface of the liver in 


man, by Zenker in Dresden, Heschl in Vienna, and by Virchow, 
Wagner, and Frcrichs in other parts of Germany. Cobbold 
states that Dr. Murchison, during the time he held the office 
of Pathologist at the Middlesex Hospital, diligently searched 
for it without success. 


VI..~ERRATIC WORMS. 

Intestinal worms sometimes penetrate into the urinary pas- 
sages, and are voided with the urine. In women, thread worms 
occasionally creep into the bladder through the urethra ; and 
in both sexes lumbrici, and joints of tape-worm, have been 
known to creep into the bladder through fistulous communica- 
tions, caused by abscesses, passage of pins, lithotomy, &c. 
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VII.-SPUI110US WORMS. 

The spiroptera liominis of Rndolphi, the dij)losoma crenatu of 
Farre, and the dactylim aculmim of Curling, have been clearly 
l)roved by Schneider and Cobbold to be examples of imposition 
— witting or unwitting — on the part of patients. The history 
of the so-called diplosoma crenata of Farre furnishes one of the 
most remarkable examples ever put on record of long-continued 
and successful deception practised on scientilic inquirers. The 
following references may be consulted om the subject : — W. 
liawrence, Med.-Cliir. Trms.^ vol. ii. 385 ; A. Farre, lieaU\s 
ArckiveH of Madicine^ vol. i. p. 290 ; A. Schneider ; Reichert and 
JJuhoin's Archiv.y 1802, p. 275 ; Cobbold, Eniozoa, pp. 403, 409 ; 
Curling, Med.-Chir. I'rans.^ vol. xxii, p. 274. 
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ANOMALIES OF POSITION, FORM, AND NUMBER 
OF THE KIDNEYS. 


Chop ART — Malad. d. Voies Urinaircs. (Edit, hy Scgalas.) Paris, 1855, p. 53. 
KaYer — A laliui. d. Reins. T. iii. 769. 

Durham — ( luy’s Hosp. Reports. 1860, p. 404. 

Kosknstbin— Kierenkrankheiten. 2nd ed., 474. 

Vogel — Krankh. d. Harnbereitenden Organe. Erl. 1865, p. 706. 

T he kidneys arc subject, like other organs, to certain 
deviations from their natural situation, form and num- 
ber. Most of these deviations are congenital ; others are 
acqjiired later in life, through accident or disease. Some of 
them are appreciable during life, and are liable to be con- 
founded with wholly different pathological states : others are 
entirely latent ; and are, so long as the healthy state is main- 
tained, nowise detrimental to the subject of them — but bring 
greatly increased risks, under certain contingencies of obstruc- 
tion to the course of the urine. 

I.— ANOMALIES OF POSITION. 

The kidneys may occupy an unnatural situation, and remain 
])ermanentlyy^<?^/ in that situation ; or the misplaced organs 
may possess a certain mobility, 

A, Fixed Malpositions of the Kidneys, 

Tlie kidney may be displaced downwards, upwards, or later- 
ally, by the pressure of a tumour growing in its vicinity, or by 
an enlarged liver, spleen, pancreas, or supra-renal b^y : in 
these cases the malpositioi^ is acquired. But the malposition 
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may also be congmital. Instead of lying beside the vertebral 
column, deep in the lumbar legion, the organ may be fixed in 
front of the vertebric, or on the brim of tlie pelvis, or within 
tliat cavity ; in a case figured by Ruysch, the kidney lay cross- 
wise, with its hilus turned upwards, the ureter descending 
behind it. 

A kidney congenitally misplaced, usually deviates more or 
less from its natural configuration, and is associated with mal- 
position of some portion of the large intestine and peritoneum. 
I'he renal artery and ureter also, necessarily, deviate less or 



Fio. 78. Left kidney, lying on the left 8»ero-iliiic synchondrosis.— {From a (Jrawi.ng 
ill tli« posHcssiou of JDr. Kenuud. j 


more from their natural distribution. The corresponding 
supra-renal capsule does not (in congenital cases) follow the 
kidney into its abnormal situation, but invariably occupies its 
usual place in the lumbar region. 

By far the most common, and also the most practically 



6o4 fixed malposition OF THE KIDNEYS. 


important, of the fixed misplacements of the kidney, are 
those in whicli the organ lies within, or upon the brim of, 
tlie pelvis. In these cases the misplaced organ is liable 
to be felt during life, either through the abdominal wall, 
or the vagina, and to be mistaken for some other object ; if 
it lie within the pelvis, it may embarrass and complicate 
j>arturition. 

In twenty-one cases of congenital malposition of the kidney, 



FiCJ, 79. Mr, Canton's caHt* of luisiilnoed and Uilmlated kidney. — (Fi-oni the Trans- 
actions of the ratUological Society, vol. xiii. |i. 147 J * 


which I have been able to collect and compare, the abnormality 
was, in eveiy instance, confined to one kidney ; and the left 



FIXED MALPOSITION OF THE KIDNEYS. 605 


kidney was much more commonly affected than the right (left 
15, right G). 

The most frequent of these deviations was to find the kidney 
lying obliquely on the sacro-iliac synchondrosis, as rcfu’csentod 
in Fig. 78. In some of tlie cases, tlie organ was fixed beside 
the uterus, or transversely between the rectum and bladder, or 
across the prominence of the sacrum. 

Mr. Canton has described and figured a curious specimen, 
taken frofii a man wlio died (of broncliitis) at the age of 
twenty-seven. Tliere were no renal symptoms during life. 
Tlie right kidney was in all respects normal ; but the left was 
situated below, and between, tJie bifurcation of tiie aorta, as 
shown in Fig. 70. Instead of presenting the ordinary kidney- 
shape, the gland was rudely oval, and, on some parts of its 
surface, lobulated. The ])elvis of the organ was directed almosi 
immediately forward, and the upper portion of tlie ureter was 
dilated, owing to the impaction in it of an oxalate of lime 
calculus, weighing 2 i drachms. The left renal arteries were 
tw’o in number, and S})rang from the fore part of the aorta at 
a short distance above its division. The sigmoid flexure of 
the colon Avas placed, as represented in the engraving, on the 
right side of the kidney. 

It rarely happens, that malpositions of this class produce any 
evidence of their existence during life ; but sometimes, as in 
tlie two following cases, the misplaced organ forms a palpable 
tumour in the abdomen, which is liable to be mistaken for 
something of a more serious character ; or, iu the female, it 
may constitute an obstacle to parturition. 


Case I . — Lpfl kidihvy vmlformcAlf nml situated ovrr the left sacro-ithc 
sijnchmidrofds^ mistaken for an ahdominal tumour, {Iturhun^ tJufs 
hasp, Reports, 1860, p, 407.) 

Mr. W. S., previoasly in good health, siifTered, at the age of forty-five, 
from a severe attack of fever. During his recovery, he iioti< <*d, for the 
first time, a tumour deeply seated in the hy|)ogastric region, somewhat on 
tlie left of the middle line. This tumour was found on examination to ho 
oval in form, somewhat elastic to the touch, and fixed. It was not 
nodulated, nor did it present any distinctive elevations or depressions. 
Manipulation gave rise to very disagreeable sensations, but not to acute 
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pain. Considerable alarm was felt by the patient, especially as some 
members of his family had died from “ tumour in the abdomen.” In the 
course of a sliort time, when convalesence from the fever was established, 
a second oj>inion was taken. The conclusion arrived at was, that there 
existed in the lower part of the abdomen “ a tumour of doubtful character.” 
Iodine ointment was applied, and iodide of potassium taken internally. 
Tim treatment w'as coTitinued for some time, but, of course, did not 
produce the slightest effect on the ^tumour. Mr. S. never thoroughly 
recovered his health and strength, and about four or five years after his 
attack of fever, ditid of pulmonary disease. 

jiiifopsjf . — Upon opening the abdomen, it was at once seen that the 
suj)posed tumour "was nothing more than the left kidney, which was 
situated over the sacro-iliac synchondrosis, and extended somewhat on the 
promontory of the satirum, and also, by its lower i>art, into the true 
pelvis. The colon fornjed no sigmoid flexure in the left iliac fossa, but 
passed aeross the middle line ; and the commencement of the rectum was 
on the right side of the sacrum. The supra-renal capsule w.'is in its 
normal ]K>sition. The kidney presented two depressions, whifeli divided its 
surface somewhat indistinctly into throe portions. The principal arterial 
supply was d(irive<l directly from the aorta, by a branch coming oft’ just 
above the bifurcation ; a bnuich of the <'ommon iliac artery of the opposite 
side, and a bran<;h of the internal iliac of the same side, also supjdied 
dilferent iiai’ts of the organ. There wais one ])rincipal vein, which pissed 
from the internal and posterior y)art of the kidney into the vena cava just 
aliove the junction of the common iliac veins. The ureter resulted from 
the junction of four branches ; of these, two came from the upper and 
posterior part, while the two j»rincipal ones came from the anterior and 
lower part ; these branches joined one another about an inch from their 
several ])oints of exit from the organ. Thus this kidney presented no 
<Hstinct hiliis, nor, consequently, did it possess the characteristic kidney 
shape. The right kidney was in its mituml position, and both glands were 
healthy. 


Case II . — A misplaced left kidnry ojTcriny an obstacle to parluritioa, 
{Jlohl, cited by Jiai/CTf 1. c., tom. iii. p. 774). 

The subject of this observation was a woman, in whom the left kidney 
was situated doejily on the inside of the psoas muscle. In two labours, 
through which this woman liad passed, a tumour was formed each time on 
the left side of the ptdvis, whitdi .excited fixed and increasing pain with 
each contraction of the ub'nis ; the passage of the head was thereby 
retarded, but both accouchemeuts happily accomplished. 

The diagnosk of a misplaced kidney, forming a pelvic or 
abdominal tumour, rests on the moderate size and the smooth 
elastic feel of ‘the tumour, together with the existence of a 
want of fulness, or a slight hollowing, of the corresponding 
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lumbar region — denoting the absence of the kidney from its 
usual place. The shape of the tumour -when reniform, of 
course greatly assists the diagnosis ; but in a large majority 
of such malpositions, the peculiar kidney shape is not pre- 
served,* 


B. Mornhh Kidneys. 

In addition to the references on p. G02, see : — 

IIaiib— Med. Times and (Jaz., 185S, i. p. 7, and 18^0, i. p. 80. 

Oppolzkr — I bid., 1857, i. 575, and ('lin. Europ., 1851), No. 2. 

Fritz — A rchives Gcndralcs, 1859, Aug. and Sept. 

Hbnogj! — Klinik d. Unterleibs-KKinkh. Berlin, 1858. Bd. iii. p. 307. 
Bkoqukt — A rchives Gendnilcs, 1805, Jan. 

Dietl — W iener Mud. Woch., 1804, p. 5<)8. 

Kollet — P jith. u. Therap. d. Beweg, Kiero. Erlang., 1800. 

Sawyer — F loating kidney. Binuinghaiu Med. llev. 

Cases — See Lancet, 1862, ii. p. 139 ; 1863, i. j). 521, ii. j). 803 ; 1872, ii. 
p, 713 ; Med. Times and Gtaz., 1-S57, p. 651 ; 1858, i. p. 831, ii. p. 86 ; 
1859, ii. p. 426 ; 1860, i, p. 9; 1864, July 9; 1872, ii. ]>. 328; 
Midland Jourii., Jan., 1858 ; Frag. Vierteljahrschr., Bd. 51; Virchow’s 
Archiv. BJ. Iii., p. 95 ; Bcrl. Klin. Wochenschr., 1866, iii., p, 41 ; 
Brit. Med. Journ., 1869, i. 641, ii. p. 211 ; 1870, i. x>. 35 ; 1874, i. j». 
453 ; Path. Soc. Trans., xviii. p. 165 ; Uhisg. Med. Journ., Li. (New 
Series), 1870, p. 553. 

A^aguc allusions to mobility of the kidneys arc found in tlic 
works of the old writers (Mesue and Riolan), but to Rayer 
belongs the credit of having first pointed out the practical 
bearing of this condition, and the symptoms and signs by which 
it may be recognised during life. In this country the subject 
lias been ably illustrated by Dr. Hare. Mr. Durliam has 
brought together and collated all the instances (10 in number) 
which, up to that time (1800), liad been verified hy jmlniortefu 
examinations. Oppolzcr and Henoch, in Germany, have con- 
tributed a number of cases ; Fritz has analysed all the cases 
published prior to 1859. Since that date comprehensive essays 
on the subject have been contributed by Becquet and Rollct. 
The following account is based on an analysis of 70 cases, 
partly derived from the sources above indicated, and partly 
contributed by myself. 

* For tw'o additional cases of fixed malposition of tbc kidney, see Hausmann, 
Monatsch. f. Geburtsk. xxxiii. p. 401, and Gosselin, L’Uuiun M6d. 1869, 115. 
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Physkal ami Sympioma . — The kidneys, in their normal 

state, are secured in their position by a thick investment of 
adipose tissue, and a reflection of the peritoneum which passes 
over their anterior surfaces ; but under certain circumstances, 
one or both kidneys break away from these not very firm 
attacliinents, and float loose amid the abdominal viscera — no 
longer bound except by their blood-vessels and excretory ducts. 
Tlie degree of mobility and of change of position which the 
kidney acquires in these cases varies greatly. In the generality 
of cases, the organ descends, when the patient is standing up- 
right, below tlie margin of the ribs, and occupies a diagonal 
position, extending from below upwards and outwards, midway 
between the costal border and tlie umbilicus. In this situation 
it forms an oblong tumour, having the shape and feel of the 
kidney. It can be pushed in various directions — upwards, or 
downwards, or laterally — over a space of several square inches. 
In persons with flaccid bellies, the gland can be actually 
grasped with the hand ; and a sickening, sinking sensation is 
experienced when it is compressed ; otherwise it is usually 
painless. "When the patient lies horizontally, the displaced 
kidney can be thrust back again by the hand, into its natural 
situation in the lumbar region ; but it generally resumes its 
unnatural place when the jircssurc is withdrawn. The respira- 
tory movements and the posture of the body exercise a marked 
intlueiiee on the position of a movable kidney. Deep inspi- 
ration causes it to descend, and deep expiration to ascend ; it 
falls over to the linea alba, or in tlie opposite direction, as the 
l)ody is inclined to this or that side. In the slighter cases, hall 
or threc-(|uarters of the length of the organ is palpable through 
the soft abdominal w’alls, along the borders of the false ribs : 
but the displacement is generally more considerable than this 
in a case mentioned by Jolmson the kidney had drifted below 
the umbilicus ; in another, related by Day, the kidney lay in 
the iliac fossa, and could be moved hither and thither over a 
space of three or four inches. When the patient reclines, the 
displaced organ occupies a higher position than after long 
standing or walking. Percussion does not yield a dull sound 
over a movable kidney, but a mufifled tymp^initic note. When 
the loins are examined, a flattening or slight hollowing of the 
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renal region, on the side of the displacement, is perceived ; and 
the percussion note is tympanitic — showing that the absent 
kidney is replaced by intestine. When the organ is thrust back 
by the hand into its original position, the natural bulging in 
the loin is restored, and the bowel sound disappears. 

The subjective symptoms vary a good deal. In some cases 
the symptoms are so slight as not to attract the patient’s 
attention, and the anomaly is only detected by an accidental 
examination of the abdomen in the course of some other com- 
plaint. There is, however, usually marked suffering and in- 
convenience. The most common symptoms are a dragging 
pain in the side aggravated by walking or standing. Some- 
times the patients are conscious of the existence of a movable 
tumour in tlie abdomen, which gives them serious uneasiness, 
and produces a hypocliondriacal and depressed state ol’ mind. 
In one instance the movements were mistaken for those of a 
child in the womb. Sometimes the stomach is disturbed — 
more frequently the bowels are affected, either with fitful 
diarrhoea or with constipation. Pains of a neuralgic character 
are generally experienced in the neighbourhood of the dis- 
placed organ, and radiate thence in various directions — into 
the loins, round the waist, down to the lower parts of the 
belly, and along the thighs. 

In some cases severe paroxysms resembling biliary or 
nephritic colic occur from time to time, accompanied -with 
sickness, vomiting, shivering, faintness, and si^s of local 
peritonitis. During these attacks the kidney becomes con- 
siderably swollen, and forms an immovable and painful tumour 
in the abdomen. When tlie paroxysm has subsided — which it 
usually does after a few days of rest in bed and the use of 
opiates and warm external applications — the kidney Incomes 
again reduced in size and resumes its mobility, ^metimes, 
however, it contracts inflammatory adhesions to the parts 
around, and remains permanently fixed in its new position. 
The exact cause of these paroxysms is* somewhat obscure. 
They sometimes set in suddenly, while the' patient is in bed, 
without appreciable cause ; more often they follow some un- 
usual exercise, or an indigestible meal, or they occur at the 
menstrual periods. In some cases, at least, it is probable, as 
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Gilewski has pointed out, that they depend on a sort of 
strangulation of the kidney from the pressure of the displaced 
organ on its own ureter, and a consequent obstruction to the 
flow of urine, followed by acute engorgement of the kidney 
with dilatation of the pelvis and pyelitis. Such an explana- 
tion would account for the fact that the urine sometimes 
becomes bloody and purulent for a time after one of these 
attacks (Rollet, 1. c., p. 20). 

The secretion of urine generally goes on without any altera- 
tion ; but, occasionally, micturition is unnaturally frequent, 
and accompanied with more or less pain. Among other com- 
])lications which have been observed in cases of movable 
kidney may be mentioned epigastric pulsation, the discharge 
of uric acid gravel, the occurrence of hydronephrosis, Bright’s 
disease, oedema or the lower limbs from compression of the 
ascending cava by the displaced kidney, and obstinate consti- 
pation from similar compression of the colon. 

The following examples furnish typical illustrations of the 
physical signs and of the varying symptoms associated with 
movable kidneys. 


( •ASK I. — On the 19th of Felwnary, 1867, I saw at tlio (h’umpsall Work- 
lioust', with Dr. Simpson, a woinuii named E. (’aiming. She was 81 years 
of age, and was sulfering from chronic phthisis. She had had two chil- 
dren, ^hc younger l«dng two years old ; had never had any blow' or fall, 
Sind menstruation had always been regular and painless. About three 
w'ceks lueviously, she discovered a “lump” in her right side after an 
attack of siiarrliaa, and called the attention of Dr. Clarke, the resident 
medical officer, to it. She had never been veiy stout, but was now con- 
sideiiibly emaciated. 

The right kidney was very movable : as the patient lay on her back, it 
occupied the position indicated by the continuous line in Fig. 80, where a 
smooth, slipjiery, globular object was felt, which wras evidently the lower 
end ot the right kidney. By thrusting the thumb into the loin, the 
tumour was pushed fonvard and came within complete reach of the hand, so 
that it could be partially grasped, and thrust back into the loin, or moved 
about in a circle represented by the dotted line. It was felt to be oblong, 
with rounded smooth ends. The left kidney was also slightly movable ; 
it did not come forward towards the umbilicus, but when the patient sat 
up, its lower end eould be felt in the flank, an inch below its natural 
situation, and it could be pushed up until it disappeared beneath the ribs. 

The patient suflen^d no inconvenience whatever from the state of the 
kidneys j but as she was constantly in bed, she was scarcely in a condition 
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to suflfer any. Two months after I first saw her she died, and the body 
was examined by myself, with Dr. Simpson and Dr. Clarke, 

The case was one of ordinaiy pulmonary tuberculosis. 

The kidneys were found quite healthy ; the right lay loose in the right 
hypochondrium, projecting an inch and a half below the margin of the 
liver ; its vessels and excretory duct formed its sole attachments. There 
was scarcely any fat about it ; but the general emaciation was so great 
that this did not appear singular. There was no abnormal distribution of 
the peritoneum, nor of the blood-vessels. The left kidney lay almost in 
its normal position, but about an inch lower. The artery and vein of the 
right kidney were half an inch longer than those of the left. 



Fig. 80. Diagram shoeing the area over which the right kidney could be moved in the 
case of E. Caimiug. 

Case II. — Mrs. D., at. 36, the mother’ of several children, had been 
occasionally under Dr. Hare's care for several years. She had suffered from 
atuBmia and oligo-nienorrhcBa, but got quite whll of these. She had after- 
wards an attack of gastrodynia, when she had also much languor and 
debility, with weight and sinking sensation at the epigastrium. 

In the spring of 1852, Dr. Hare attended her for a slight bronchial 
attack : when she got better of that she complained of a beating sensa- 
tion down the middle of the abdomen, and also of having at the upper 
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part of it, on each side, ** some swellings which on pressure slipped up 
under the ribs. ’* She had had a sinking sensation at the epigastrium for 
years, but it was only about twelve months that she had felt, on applying 
her hand there, a tumour in one (the right ?) hypochondrium, and about 
four weeks another on the other side. The aortic impulse had been 
troublesome for five* weeks past. 

On making an examination of the abdomen (which was rather thin, and 
of short antero'iiosterior diameter, while the parietes were also flaccid), the 
aortic impulse was found to extend from the ui)per part of the epigastrium 
to more than an inch below the umbilicus, and it was exceedingly well 
marked and strong. The left kidney was situated lower than usual, but 
readily glided when pressed upon, frem under the fingers, deep into the 
hypochondriac region, while, on the other hand, it might be pushed some 
distance downwards : the right kidney presented the same phenomena, 
except that it was much more mobile, and could be detruded downwards 
so far, that the whole of it could be felt some distance below the costal 
cartilages, and its form well made out, owing to the thinness of the i)arietes. 
(See fig. 81.) 



Pio. 81. Oiafunni sliowing the varying positions of tlie kiilneys in the ease of Mrs. D, 
A. A. Margins of co.stal cartilages. B. Right kidney ; ordinary position when 
patient is in recuTuticnt position. C C. Ditto, on deep inspiration. D D. Ditto, 
jKMition to which it can be moved. E, F. Left kidney ; changes in itosition of.— 
(Alter Hare.) 

A belladonna plaster was applied to the abdomen, and some tinct. ferri 
sesquicblor. and tinct. calumbee were given. The patient was after- 
ward seen several times by Dr. Hare, and again very recently : at times 
she had been free from all renal pain, but lately she bad again felt some- 
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what weaker, and she had had more, both of the abdominal impulse, and 
of the dragging sensation in the loins, though the pain was by no means 
so much there as it was a few years ago. On examining the abdomen^ the 
mobility of the kidneys (especially of the left one) appeared to be less than 
formerly, though that of the right one was still very notable. {Hare^ Med, 
TiwEs and Oaz., 1858, i. p. 86.) 

Case III. — On July 22, 1869, I was asked to see wdth my colleague, 
Dr. Morgan, Mrs. R, a married lady, aged 27. She was a spare ansemic, 
but active person. She had had six children in little less than seven 
years. Previous to her man iage she was plump and rosy. For several 
years she had suffered from profuse leucorrhoea ; but, with the exception 
of occasional dyspepsia, she had enjoyed fair health until Christmas, 1867, 
wlicn she was suddenly seized while in bed with a violent attack of shiver- 
iiig, accompanied with retching and sickness and intense pain in the 
situation of the gall-bladder. This athick lasted 48 hours, and gradually 
subsided under the influence of morphia and hot fomentations. From this 
time (Christmas, 1867) until the date of my visit (July, 1869) Mrs. P. 
was frequently subject to a repetition of similar attacks, which occurred 
at longer or shorter intervals. At one time, during many consecutive 
months, the seizures came on every fortnight. Any unusual exercise or 
excitement was suflicient to provoke them. About a month before my 
seeing the patient, she went to Buxton and took the baths. While there 
she was .seized with one of her old attacks, but of greater severity than 
any previous ones. This attack lasted for upwards of a week, and one 
morning the patient discovered a swelling or tumour in the abdomen, to 
which she directed the attention of Mr. Skipton, who was in attendance on 
her. The swelling felt like a largo cucumber, and extended downwards 
from the situation of the gall-bladder to within two inches of Poupart’s 
ligament. It was painful on ])ressure, and it had made its a])pcamuce 
somewhat 8uddenly~for no tumour of the sort could be detected when 
the abdomen was examined five days previously, Mr. Skiptoii considered 
it to be the disidaccd right kidney. When the patient was examined by 
me the tumour was much smaller, and painless. It projected from beneath 
the margin of the liver to the extent of about two inchi^s. It was evidently 
adherent to the surrounding parts, and could only be moved 'within a 
limited area. It had a smooth rounded outline, and appeared about the 
size and shape of the lower end of the kidney. It could not bo pushed 
back into the flank. The site of the right kidney felt flattened and 
empty, as compared to that of the left kidney, I had no doubt that the 
tumour was 'the displaced light kidney, and that when first perceived by 
Mr. Skipton it was much swollen and congested. It apj)eared probable 
that during the attack at Buxton the organ had contracted inflammatory 
adhesions to the surrounding parts, and was now permanently fixed in its 
new position. The patient was fitted with an abdominal bandage, and was 
directed to avoid all violent exercise. 

From a communication I received from Dr. Morgan on April 15, 1872, 

I learn that Mrs. P. has suffered very little from the tumour since the 
date of our visit in 1869. She wore the abdominal belt for about two 
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years, and has now left it off. Tlie only time she suffers much discomfort 
in the region of her erratic kidney is at the menstrual periods. Por some 
two days before the catamenia appear the kidney seems to become larger, 
is sensitive to the touch, and at times somewliat painful even without 
being touched. Walking exercise does not suit her, and, if prolonged, is 
apt to cause discomfort in the kidney ; but she can ride on horseback or 
dance without inconvenience. The kidney still occupies much the same 
situation as in 1869. 

Case IV. — Mr. D., ict. 46, consulted me in July, 1870. He stated 
that two years previously he had fallen on the ice on his left side, and 
that ever since he had suffemd from dragging pains in the right loin and 
the neighbourhood of the ascending colon, with irritable bowels and loss 
of flesh. Although moderate exercise caused him no great inconvenience, 
the pains always disappeared entii'ely in bed. Two or three loose motions 
of the bowels occurred daily. Various methods of treatment had been 
tried without any relief. 

On examining the abdomen, I found an oval tumour about the size and 
shape of tlie kidney, lying on the edge of the pelvis, in the vicinity of the 
coicum. On deep pressure it slipped upwards from under the fingers ; 
very little pain accompanied this manoeuvre. When the loins were 
examined, a conspicuous flatness was ])erceptible in the right renal region. 
There was no doubt that the right kidney liad descended alx>ut its own 
length, and lay in the iliac fossa. He was directed to push up the tumour 
while in bed, and to apply a tight band round the waist, with a pad 
beneath it, over the position of the displaced organ. 

The effect of the tmatment was immediate ; the diarrhoea entirely 
ceased, and the dragging pains scarcely troubled him. I saw this gentle- 
man several times subsequently ; he had had a leathern girdle with a pad 
made for himself, which kept the kidney approximately in its natural 
position ; and so long as he wore this girdle the bowels remained quiescent 
and the pains were insignificant ; but if he left it off, the old symptoms 
returned forthwith. 

I am indebted to the late Dr. Ritchie for the notes of the 
two following cases. In one of them the kidney became movable 
after a fall on the loin ; the other illustrates the occurrence of 
congestion and enlargement of the kidney at the menstrual 
periods. 

Cask V.— Mr. J., aged 25, came under my care on 24th July, 1871. 
He informed me, that about a fortnight previous to my seeing him, he had 
been running humedly dovm stairs, when his foot slipped ofi' the edge of 
one of the steps, and he fell backwards, receiving the ^ force of the blow 
on his right loin. Between the accident and the time of my seeing him 
he had been in constant suffering, and by the advice of a medical man, 
who looked on the case as one of ** lumbago,'* had assiduously employed 
friction Vith various liniments, with the effect of aggravating and not 
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alleviating his pain. He was apparently in robust health, with the 
exception of the ailment for which he sought./ my advice. He com])laiucd 
of a oonfltant dragging sensation in the belly, which, after standing or 
walking, became devcloj^ed into a severe pain darting between the right 
loin and the belly. On two occasions, after prolonged standing, he had 
also pain darting down tlie right thigh, causing him so much suffering 
that he was unable to attend to his business. On examining the abdomen 
a hard smooth tumour was found in the right liypochondtiac region. It 
was quite distinct from the liver, was freely movable, and had an irregulaily 
rounded outline. Handling the tumour gave rise to no positive |)ain, bnt 
to sickening sensations. When the patient lay on his back tlie tumour 
could not be discerned unless he took a deep inspiration ; it then appeared 
to pass from under the ribs, reascending witli deep cx]>iratiuii. It could 
be most readily seen as the patient lay on his back with a slight inclination 
to the left side. Percussion over the tumour elicited a slight amount t)f 
dulntjss. I'liere was considerable pulsation in the abdominal aorta, ex- 
tending from the epigastrium to about an inch below the umbilicus. The 
patient stated that he hod not noticed this x>i'evious to his accident, and 
that it became troublesome if his bowels were constipated. On exannning 
the lumbar legions, the right was seen to be slightly flattened or hollowed 
out, as compared with the left ; and while, on percussing the left lumbar 
region, the normal renal dulness and resistance weitj eucounteiicil, the light 
was almost perfectly tymiMiiiitic. There were no urinary symptoms. A 
bioad flannel bandage was fismly fastened round the patient’s abdomen, 
upon which he expressed his relief from the dragging which he previously 
complained of. This, with careful regulation of the bo^’cls, appeared to 
be all the treatment indicated, for on a subsequent visit, a week after first 
seeing him, he stated that he hod remained perfectly free from pain or 
discomfort since the application of the bandage. 

Case VI. — M. K., set. 17, came under my care as an out-patient of tlie 
Hulme Disxieiisary on 8th Aug., 1871. She was thin and amiemic ; men- 
struation regular but profuse. She stated that she had enjoyed moderabdy 
good health till about six weeks prior to my seeing her, when she noticed 
a swelling in the abdomen on the right side, a little below the ribs, and a 
“ great fluttering” at the jiit of the stomach. Since then the bowels had 
been very irregular, being sometimes constipated and sometimes very 
loose. The fluttering was worst when the liowels were confined, ami 
during her menstrual period, when she thought the swelling was larger. 
She stated that she had never been in the habit of tight lacing, and no 
account of any fall, blow, or extn^me exertion could be elicited which 
could be construed into a prolmble cause of. the swelling. On examining 
the patient in the erect position, a smooth hard swelling, apparently about 
the size of the clenched fist, was detected just below the ribs on the right 
side.. Its lower margin reached to within an inch and a half of the anterior 
' superior iliac spine ; it was movable to a greater or less extent in every 
direction within the abdominal cavity, but the greatest mobility was in 
the direction of the normal site of the kidney, viz., upwards and back- 
wai'ds beneath the ribs. When the patient lay on her hack, the lower 
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edge of the tumour could just be i^een below the ribs ; it could be seen to 
pass much lower on her taking a deep inspiration. The tumour was sen- 
sitive to pre8sui*e, and the examination gave rise to nausea, which the 
patient afterwards told me lasted for nearly two hours. There was no 
gi'eat ^iifference either in appearance or on percussion between the right 
and left lumbar regions. There was strong pulsation in the abdominal 
aorta, which could be felt through the thin parietes to be slightly on the 
riglit of the median line. The heart and lungs were apparently healthy i 
there were no urinary symptoms except a slight smarting on micturition, 
which came on synchronously with a vaginal (? gonorrhoeal) discharge a few 
days previously. The patient remained under observation for ten weeks, 
and a broad flannel bandage Avas firmly applied to the abdomen. After 
the cessation of the discharge and smarting, she was put on cod-liver oil 
and an iron tonic. An opportunity was afforded of watching the tumour 
during two mienstrual periods — and at that time its size was seen to be 
increased by fully one-half— it was much more sensitive to the touch, and 
the pulsation of the abdominal aoiiia was considerably stronger than during 
the intervals. 


Etiology . — Mobility of the kidneys is much more common in 
women than in men ; and more common on the right side than 
the left. Of the seventy cases which I have collated, sixty- 
one were women and only nine meh. In sixty-five cases, 
information is given as to the side affected : — 

In 42 the right kidney alone was movable. 

— 9 the left kidney alone was movable. 

— 14 both kidneys were movable.' 

The age of the patients varied from sixteen to sixty-five 
years — the general range being between twenty-five and forty, 
which corresponds roughly to the child-bearing period in 
women. 

Mobility of the kidneys, judging by my own experience, is 
much more frequent than is usually supposed ; and many 
cases of inexplicable pain in the abdomen and intestinal dis- 
turbance are due to this cause. A large number of cases are 
undoubtedly overlooked. Hollet states that of 5500 patients 
admitted into Oppolzer’s Clinique, and examined carefully as 
to this point, 22 had movable kidneys— a proportion equal to 
1 in 250 

In a certain number of cases no clear determining cause can 
be discovered ; but, as a rule, the antecedent history of the 
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l)atient discloses some circumstance or circumstances to which 
the anomaly can'be traced. In many instanced the affection 
is due to repeated or difficult labours ; and this is one reason 
of the greater frequency of movable kidneys in women than in 
men. The alternate tension and relaxation ^of the abdomen 
occurring in successive pregnancies, and the convulsive mus- 
cular efforts which accompany parturition, must evidently tend 
to loosen the attachments which hold the kidney in its place, 
and favour its migration, under the force of gravity, into a 
lower position in the abdomen. 

The disproportionate frequency of mobility of the kidneys 
in the female sex, and especially on the right side, is also partly 
due to tight lacing. In reference to this point, Cruveilhier 
observes : — “ I have often observed, in women who wore tight 
stays, the right kidney to lie sometimes in the right iliac fossa, 
sometimes in front of the sacro-iliac synchondrosis, sometimes 
even in front of tlie vertebral column, at the level of the 
adherent border of the mesentery, in the substance of which it 
was placed. The kidney, thus accidentally displaced, enjoys a 
certain mobility. This displacement of the kidney arises, 
when the pressure exercised on the liver by the stays dis- 
lodges the right kidney from the kind of niche which it occu- 
pies on the under surface of this organ. 

If the left kidney is nob so frequently displaced as the 
right, that is owing to the fact that the left hypochondrium, 
occupied by the spleen and the great end of the stomach, bears 
the pressure of the stays with much more impunity than the 
right.” {Cruveilhkry Descriptive Amtf vol. iii.) 

llapid emaciation in obese persons, and the removal of the 
capsule of adipose tissue which naturally invests the kidney, 
seem, in some instances, to have favoured or determined the 
mobility of the organ. Oppolzer states, that in the cases 
wdiich he had an opportunity of examining— the patients dying 
of some other disease — there had alw^ays been observable a 
deficiency of the cushion of fat about the kidney. In a case 
dissected by Mr. J. Adams, the only peculiarity remarkable 
was, that the kidney appeared bound down in its situation 
more loosely than usual, and the old lady, from having been 
very fat, had become somewhat thinner, and her integuments 
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appeared very lax throughout.” (Med. Times and Oaz.y 1857, 
i. p. 651.) 

In a considerable number of cases, especially in men, dis- 
placement and mobility of the kidney is produced by a blow, 
on the loin, a sudden fall or jump, violent running, dancing, 
riding, or severe muscular effort or succussion of the body. 
These causes may produce their effect suddenly, or more 
slowly by frequent repetition. 

Rayer mentions a case in which it appeared probable, that 
the kidney was dragged down, or at least left free to descend 
from its own weight, in consequence of di^laeement of the 
peritoneum, from a hernia of the fssacumu 

Becquet has propounded a aomewhat novel theory for the 
production of movaiiie kidneys in women. In the cases 
encountered tqr him, there was a striking coincidence of time, 
between the displacement of the kidney and the menstrual 
period ; and he was led to believe, that the kidney became 
congested and tumefied at these periods, and that displacement 
was the consequence of its increased volume and weight. He 
thus explains himself ; — ‘‘ On the breaking forth of the men- 
strual flux, the kidneys are associated in the congestion of 
the generative organs, and become swelled. This fact, less 
rare doubtless than is usually supposed, perhaps even physio- 
logical, does it not explain the renal pain so often felt at the 
menstrual periods, especially in women who are subject to 
dysmenorrhagia? 

“ Thus swelled and rendered heavier, the kidney, and espe- 
cially the right kidney, strains the feeble attachments which 
retain it, and tends to start out of its place. Soon the con- 
gestion subsides, and the organ returns to its original position; 
a second congestion displaces it further ; and a third further 
still : the kidney, becoming each time heavier from the incom- 
pleteness of the resolution, comes to occupy a lower position ; 
and thus gradually, and at length, but not without suffering, 
breaks loose, and floats in the abdominal cavity.” (Arch* 
G6n. 1865, i. p. 21.) 

But although, in a majority of the cases, mobility of the 
kidney appears to have been acquired from some accident or 
circumstance arising in the course of life, there are instances 
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in which a congenital anomaly in the anatomical connections 
of the gland has evidently operated to favour its production. 
In two cases,* the peritoneum was found reflected over the 
posterior, as well as the anterior, surface of the kidney, so as to 
enclose it within a fold of peritoneum, or meso-nephron, 
which permitted the organ very considerable motion in the 
abdomen. Mr. Durham examined the body of a woman, aged 
34,. in which the left kidney was very movable. He found the 
descending colon much nearer the middle line than usual, and, 
instead of forming the sigmoid flexure in the left iliac fossa, it 
turned across the lumb®: vertebrae, and passed down into the 
pelvis on the right side of the sacrum. It was manifest that 
the mobility of the kidney in this instance depended, in great 
measure, on the abnormal arrangement of the peritoneum, 
necessarily associated with the malposition of the colon. So 
far, therefore, it must be regarded as congenital. When traced 
from the side of the vertebral column, the peritoneum, instead 
of passing over the anterior surface of the kidney, only just 
touched the lower part of its inner border, and then, having 
formed the descending meso-colon, again touched its outer 
border. The lesser sac of the peritonehm also, instead of 
being confined to its ordinary limits, passed so far to the left 
as to cover the posterior surface of the spleen, and so far 
downwards as to touch, and be reflected from, the upper 
border of the kidney. Thus there was no distinct meso- 
nephron ; but the kidney, instead of being supported and kept 
down by a single layer of peritoneum, was left free to move 
between and beneath three diverging layers. Upon dissection 
it was further found, that there was scarcely any fat in the 
lumbar region, but a quantity of very loose areolar tissue. 
(Guy’s Hosp. Eep. 1860.) 

The diagnom of movable kidneys is chiefly important, from 
the risk of confounding an ailment which is comparatively 
trifling with some graver disease. In a considerable number 
of instances, the affection was long mistaken by the patient and 
his medical attendants for a tumour within the abdomen ; and 


* Dr. Priestley’s case — ^Med, Times and Gaz., 1857, 2 . 2C3 ; and Girard's 
case— cited by Bayer, L c., iii. p. 793. 
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the patient was subjected, in addition to the alarm which such 
a notion necessarily engendered, to heroic and exhausting or 
troublesome plans of treatment. The diagnosis is indeed gene- 
rally easy ; and the errors committed have arisen from the 
possibility of this condition not having been present to the 
mind of the practitioner, rather than from the inherent ob- 
scurity of the case. 

A movable tumour having the size and shape of the kidney, 
or approaching thereto, is found on either side of the abdomen, 
generally in the hypochondriac region ; it can be pushed into 
the lumbar space, and again out of at will, by the thumb 
and fingers. When the corresponding loin is examined, the 
absence of the kidney from its usual place is rendered evident, 
by the flattening or hollowing of the part, and by the tym- 
panitic note yielded on percussion. It is only in obese indi- 
viduals, and in cases where the displacement and mobility are 
slight, that any difficulty can arise. It must be remembered, 
that the displaced organ sometimes contracts adhesions in its 
new position, and thereby loses, partly or wholly, its freedom of 
movement. 

Treatment . — Persons with movable kidneys do not always 
sutler serious inconvenience therefrom ; and the affection may 
persist without much change for an indefinite period. But,' 
as a rule, unpleasant or painful symptoms arc produced, which 
require to be attended to. 

The most evident indication is to replace the organ in its 
natural position, and to keep it there. If the kidney have 
contracted adhesions which prevent it from reassuming its 
natural site, efforts must be made to support it steadily in its 
new place, and prevent it from sinking down by its own 
weight, and painfully dragging the new attachments which it 
has formed.* These objects are attained by applying a tight 
bandage or belt round the abdomen. This should be put on 
while the patient is in the recumbent position, and after the 
kidney (if this be possible) has been pushed back into its 

* In cases of recently-formed adhesions, when the diagnosis is undoubted, 
Rollct states that the kidney may be pushed into its normal position by force, 
and the affection be at once and x^ennanently cured. This seems, a somewhat 
hazardous proceeding. 
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proper place in the loin. Sometimes a pad fitting on to tlie 
place where the organ is accustomed to protrude gives greater 
effect to the belt or bandage. Patients cannot always bear 
these mechanical appliances ; but in many cases partial or 
complete relief is afforded by them. 

If there be ana3mia, or other disorder of the general health, 
the removal of this by appropriate remedies is of course to 
be attempted. Eestoration of the tone of the abdominal 
muscles, which, in most cases, are relaxed and flaccid, is 
probably the most effective means of reducing to a miniimini 
the inconveniences which attend on mobility of the kidneys. 
To this end, ferruginous and other tonics, and sliower baths, 
with avoidance of fatiguing exercise, seem to be the means 
best adapted. A curious case is recorded by Dr. Hare, in 
which the mobility of the kidneys was markedly diminished 
after two pregnancies ; the steady pressure of the gravid uteius 
Jjaving apparently acted as a mechanical support to the dis- 
lodged organs. 

The regulation of the bowels is a point to be carefully 
attended to. Accumulation of faecal matter in the large 
intestines invariably aggravates the inconveniences of 
movable kidneys. Tight lacing and all violent modes of 
exercise (equitation, dancing; should of course be strictly 
forbidden. 

When the symptoms of so-called strangulation of the kidney 
occur — violent pains, sickness, frequent micturition, enlarge- 
ment and excessive tenderness of the tumour — complete repose, 
in the recumbent posture, should be prescribed during the 
attack ; hot poultices, or even leeches, should be applied over 
the scat of pain, and morphia administered internally. 


II.— ANOMALIES OF’ FORM. 

Deviations from the normal shape of the kidneys mny exist' 
congenitally, or be produced in after-life by the pressure of 
tumours or of enlargements of the neighbouring organs. Some 
of these malformations have been already noticed, in treating 
of fixed misplacements of the kidney. 
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The lobulated character of the gland, which is natural to it in 
the foetal state, sometimes persists more or less throughout life. 
Sometimes one kidney is twice or thrice as large as its fellow, 
although both may be perfectly healthy — an anomaly probably 
due to deficient development of one renal artery. 

The pelvis of the kidney, and the ureter, sometimes present 
curious anomalies. Sir H. Thompson encountered a kidney 
with two pelves, which united into a single ureter about an inch 
below their necks (Path. Soc. Trans, vi. ^67). In a case re- 
corded by Mr. Wood (Ibid. vii. 2C1), the left kidney had two 
ureters, wdiich continued distinct until within an inch of the 
bladder. The right kidney of the same patient had, in addition 
to a ureter which entered the bladder at the usual place, an 
aberrant ureter, connected with a dilatation (partial hydrone- 
phrosis) at the upper extremity of the kidney ; this aberrant 
duct was as thick as a goose-quill, sacculated, and opened into 
the bladder close to the exit of the urethra. Dr. C. Kelly re- 
cords a case (Ibid. xix. 274) in which no trace of the left 
kidney could be found ; the right kidney had two ureters — 
the upper one descended in the usual manner ; the lower one 
l^assed behind it, and, following the course of the left common 
iliac artery, entered the bladder as the left ureter usually does. 
There were three arteries, the upper of which was in the usual 
]) 08 ition of the right renal artery, and three veins ; no corre- 
sponding vessels existed on the left side. 

Horso-sJioe Kidney . — The most common deviation from the 
normal shape of the kidney, consists in the fusion of the two 
organs into one, by an intermediate transverse portion, or isth- 
mus, which connects their lower ends across the spine, so as to 
form a crescent or horse-shoe. Pig. 82 represents a specimen 
which I removed, some years ago, from the body of a patient 
who died of phthisis in the Royal Infirmary. The two halves 
of a horse-shoe kidney are usually complete and perfect in 
themselves, and possess each a separate pelvis and ureter. The 
transverse portion is generally composed of proper secreting 
structure ; but sometimes it consists merely of condensed 
fibrous tissue. The concavity of the crescent is always directed 
upwards ; and the ureters generally descend in front of the 
transverse portion — but sometimes, according to Wilks, behind 
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it. In a drawing possessed by my colleague^ Dr. Benand, tlie 
two ureters of a horse-shoe kidney are seen to cross each other 
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on their way to the bladder. The arterial supply of a horse- 
shoe kidney always presents some departure from the ordinary 
distribution. 

This deformity does not occasion any derangement in the 
secretion of urine, provided the organ remain healthy. Bayer 
reminds practical men, that in thin persons, with flaccid bellies, 
the transverse portion of a horse-shoe kidney may give the feel 
of a morbid growth in the abdomen ; and that suppuration 
and dilatation of the pelvis of such a kidney may occasion a 
tumour, which, from its central position near the spine, would 
lead . an observer away from the idea of pyo-nephrosis, unless 
the possibility of this deformity were borne in mind. 


III.-- ANOMALIES OF NUMBER. 

Bayer cites a number of instances in which there existed 
one or two supernumerary kidneys, each with its separate 
excretory duct. The same author cites examples of still-bom 
infants, presenting a complete absence of both kidneys, together 
with the ureters and bladder. In acephalous monsters this 
abnormity appears to be not uncommon. 

Solitary Kidney . — The absence of one kidney has been 
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repeatedly observed in the bodies of persons, who presented no 
derangement of the urinary function during life. The existing 
organ, in such cases, is always hypertrophied ; and so long as 
it remains liealthy, the secretion of urine is carried on without 
a])preciable defect. But if the solitary kidney become inflamed, 
or its excretory duct obstructed by the impaction of a calculus, 
or the pressure of a tumour, alarming symptoms make their 
appearance, accompanied with partial or total su]ipression of 
urine, ending in fatal uraemia. (See Suppression of Urine, 
1». 26.) 

Of twenty-nine cases of solitary kidney collected by me from 
various sources, 22 occurred in males, C in females, and in one 
case the sex is not stated. One was a male infant seven days 
old ; another a boy of seven years ; two of the cases were fifteen 
years old ; four were between twenty and thii'ty, three between 
thirty and forty, four between forty and fifty, two were sixty, 
and one was sixty-five — the remainder were adults whose age is 
not specified. The left kidney was absent in 16 cases, and the 
right in 12 — in one case the side affected is not mentioned. In 
nineteen of the cases, the defect w’as congenital; in three, it 
had been acquired later in life through destruction of the op- 
posite organ ; while in seven, it is left uncertain whether the 
defect was congenital or acquired. The renal vessels and the 
ureter of the defective side were always absent in the congeni- 
tal cases. In Dr. Ilillier’s case, the existing (right) kidney had 
three arteries and two ureters. The corresponding supra-renal 
capsule was likewise generally wanting when the defect w^as 
congenital. In 24 cases the cause of death was specified : in 
12 of these, death was essentially conditioned by the absence 
of the opposite kidney, — and was caused in 10 cases by the 
impaction of a calculus in the ureter, and in 2 cases by the 
pressure of a cancerous growth on that canal. In the re- 
mainder, the cause of death was unconnected with the anomaly 
in the kidneys. In a case observed by my colleague, Dr. 
licech, solitary kidney was associated with double uterus and 
vagina. 

In addition to the cases collected by Eayer and Hosier, the 
following examples of solitary kidney may be referred to ; — 
Garrod, Lamet^ 1863, ii. p. 724 ; Bootes, Jhid.y 1866, ii. p. 251 ; 
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Ogle, Path. Soc. Trans.y 1851-2, p. J582 ; Sydney Jones, Ibid., 
vol. viii. p. 279 ; Murchison, Ihid.^ vol. x. p. 190 ; Hillier, Ibidy 
voL XV, p. 4G ; Bruce, Ihidy vol. xvii. p. 175 ; Kelly, Ibid,, vol. 
xix. p. 275 ; Duckworth, Ibid,, vol. xx. p. 232 ; Murray, BrU, 
Med. Journ,, 1866, ii. p. 159 ; Taylor, Ibid., 1870, ii. 485 ; 
Mcs’chede, Vkch. Arch,, Bd. 33, p. 546. 
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— diagnosis of soiii-ce, 132, 137 

— symptomatic, 137 

— suppleinentaiy, 1 37 

— renal, 132 

— in cancer of the kidney, 528 

— treatment of, 138 

— from rupture of the kidney, 
133 

Hepatine, 240 
Horse*shoe kidney, 622 
Hydatlda in the kidhey, 568 

— natural histoiy of, 670 

— morbid anatomy of, 674 

— cases of, 581 

— symptoms of, 678 

— etiology of, 585 

— diagnosis of, 586 

— treatment of, 587 
Hydatids voided with the urine, 573 
Hydronephrosis, 482 

— morbid anatomy of, 483 * 

— etiology of, 488 

— symptoms of, 497 

— terminations of, 499 


Hydronephrosis ~ eorUinued, 

— diagnosis of, 500 

— treatment of, 501 
Hydrorenal distension — see hydrone- 

phrosis. 

HypoxantWe, 93 


Impurities in the urine, 6 
Indican, 15 
Indigo, 15 

Inorganic doposits in urine, 58 
Inosite, 202 


Jaundice, urine in, 15 


Kiestcine, 127 


Leticino in urine, 92, 93 
lime, carbonate of, 101, 283 
— phosphates of, 95, 287 
Litliatcs — see urates. 

Lithic acid— jtec uric acid. 

Lymphatic growths in tlie kidney, 550 
Lymphous urine, 323 


Magnesia, phosphate of ammonia, 
aud, 99 

Malformations of the kidney, 1621 
Malpositions of the kidney, 602 
Misplacements of the kidney, 602 
Moore’s test for sugar, 182 
Movable kidneys, 607 * 

— physical signs and symptoms, 
607 

— cases of, 608 

— etiology of, 61 0 

— diagnosis of, 619 

— treatment of, 620 
Mould fungus in urine, 161 


Nephritic colic, 478 
Nephritis— Bright's disease, and 
congestion. 

Nephrotomy, 481 
Neurotic albuminuria, 175 


Oil— aee fatty matters in the urine. 
Optical saccharimetry, 196 
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Organic depositB, 59, 114 
OssMUH in the kidney, 549 

Ossification in the kidneys, 467 
Oxalate of lime, deposits of, 74 ^ 

— clinical significance o^ 78 

— treatment of, 82 
Oxalate of lime calculi, 279 

— solvent treatment of, 319 . 
Oxalic diathesis, 79 

Oxaluria, 79 

Faissites in the kidney, 568 
Fenicilium glaucum, 161 
r^tostoma denticulatum, 599 
Phosphates, eai-thy, in the urine, 95 

— amorphous, 96 

— ciystiJlized, 97 

— stellar, 97 

— triple, 99 

Phosphates, ammoniaco>magnesian, 99 

— secondary, 287 

— mixed, 287 
Phosphatic csdculi, 287 

— solvent treatment of, 320 
Phosphoric acid and the phosphates, 

93 

Phosphorus, excretion of, 103 
Pigments of the urine, 12 
Pigmentary particles in the urine, 
114 note 
Polydipsia, 198 
Polyuria, 198 

Pregnancy, a cause of Bright’s disease, 
361 

Pregnancy, urine in, 127, 359 
Prostatic calculi, 290 
Puerperal eclampsia, urine in, 362 
Pufulent casts in the urine, 122 
note, 448 
Pus in urine, 128 
. — diagnosis of source of, 129 

— see pyelitis. 

Pyelitis, 456 

— morbid anatomy of, 455 

— etiology of, 467 

— symptoms of, 460 

— cases of, 463 

- diagnosis of, 469 

— prognosis of, 471 

— treatment of, 472 
Pyelo-nephritii^ 457 
P^-nephrosis, 454 


<taaniity of the urine, 19 


Beaction of the urine, 47 
Removal of kidney, 481 
Retinitis apoplectica in Bright’s dis- 
ease, 422 


Saccharimetcr, oi)tical, 196 
Sarcinae in urine, '164 
Saturnine alhnminuria, 175 
Solids of the urine, 18 

Solid urine, 20 - 

Solitary kidney, 623 
Solvent treatment of urinary calculi,, 
297 

Specific gravity of the urine, 16 
Spermatozoa in urine, 155 
Spermatorrhoea, 166 

— treatment of, 168 
Stone-^scc calculus. 

Strongyliis gigas, 599 

Sugar in the urine (see also diabetes),. 
180 

— tests for (qualitative), 181 
^ tests for (quantitative), 190 

— clinical signilicaiico of, 196,. 
220 

— classification of cases of, 220 

— lihysiological considerations on, 
240 

Sugar, formation of in the liver, 240' 
Sugar fungus in the urine, 163 
Sulphuric acid and the sulphates, 102. 
Sulphur, excretion of, 103 
Suppression of urine, 23 

— non-obstructive, 24 

— obstructive, 26 

— causes, 26 

— symptoms, 29 

cases of, 30 

— treatment, 46 — 

Suppuration in the kidney, 449 
Surgical kidney, 459 

Syphilitic deposits in the kidney, 551 


Torulm in urine, 161 
Trommer’s test for sugar, 184 
Tubercle of the kidney, 553 

— omnparative fr^uency of, 553J 
Tubercle of the kidney— primary, 551 

— morbid anatomy of, 554 

— etiology of, 556 

— symptoms of, 557 

— cases of, 558 
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Tubercle of the kidney— ^coiUinucd. 

— diagnosis, 666 

— treatment, 666 

Tubercle of the kidney — secondary, 
666 

Tuberculous matter in the urine, 166 I 
Tumours of the kidney, 619 ; 

— aecalso, cysts, hydroneplirosis, ! 
cancer, hydatids, iiyonephrosis. ! 

Tyi*osiiie in urine, 92 I 


Urate concretions, 278 • 

Urate of ammonia, 68, 74 
Urate of soda, 68, 72 
Urates, amorphous, 68 

— crystalline, 72 
Urasmia, 421 

— symptoms of, 422 , : 

— theories of, 431 i 

— treatment of, 440 

Urea, 104 ! 

— excretion of in health, 105 ' 

— — in disease, 109 | 

l^athology of, 109 j 

— estimation of quantity of, 106 > 


Uric acid, 60 

— deposits of, 60 

— daily excretion of, 63 

— origin and occurrence of, 63 

— clinical significance of, 66 
Uric-acid calculi, 277 

— solvent treatment of 299 
Urochrome, 14 

Urolithiasis — see calculus. 


Vegetsitions in the urine, 1 60 
Vibrioncs, 160 

Waxy degeneration of the kidney.-i^ 
396 

Worms, erratic, 600 . 

— spui'ious, 601 

Xanthine, 89 

Yeast fungus, 163 

Zoomuylum, 240 
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